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STA Chooses Woomera, Australia for ALFLEX 
Testing 


95P60003A Tokyo NIHON KEIZAI SHIMBUN 
in Japanese 10 Sep 94 p 10 


[FBIS Translated Text] 


The Science and Technology Agency (STA) has selected 
Woomera Airport in southern Australia as a candidate 
site for conducting automatic landing experiments with 
a model aircraft. The purpose of the experiments is to 
prove landing technology for the Japanese unmanned 
space shuttle, “HOPE”’. It is the first instance of overseas 
use of an official experimental site for space develop- 
ment. Upon making final arrangements with local offi- 
cials, the STA is scheduled to conduct tests in FY95. 
Woomera Airport has been used for rocket launching in 
the past. This selection ws necessitated by the need to 
move overseas for a HO}’t landing site and the reloca- 
tion of the launch site from Tanegashima Space Center 
to overseas in the future. 


Woomera Airport is managed under the auspices of the 
Ministry of Defense of Australia. The STA will start 
negotiating a rental agreement with the goverment for 
the airport. So far, the Australian government is reported 
10 be responding favorably. 


in addition to Woomera, the STA has investigated 
{wojima Airport and Gejito Airport in Okinawa Prefec- 
ture, and Taikicho Airport Park in Hokkaido in Japan 
and the Christmas Islands overseas. The proposed sites 
in Japan did not work out because it was hard to 
coordinate with U.S. military planes and commercial 
trainers and assure their safety. The airport on 
Christmas Islands required an expanded runway, there- 
fore, Woomera with suitable existing facilities was 
chosen. 


The Automatic Landing and Flight Experiment 
(ALFLEX) will be conducted jointly by STA’ s National 
Aerospace Laboratory (NAL) and the National Space 
Development Agency (NASDA) 


The ALFLEX model. which is 4 of the actual opera- 
tional size (6.1 meters long, 3.8 meters wide), and weighs 
approximately 760 kilograms, will be lifted by helicopter 
and released at an altitude of 1,500 meters and a speed of 
approximately 160 kilometers per hour. Its landing will 
be automatically controlled from the ground. 


One of the reasons why the STA chose Woomera Airport 
is that the operational HOPE engineering test plane can 
land after experimental about 1999. There are some 
efforts in Hokkaido to bring in the landing, site for 
HOPE, but now that the overseas operation plans for the 
ALFLEX have been officially finalized, it is more likely 
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that the search for a landing site for the operational plane 
also will take place overseas. 


The “Long-Term Outlook for Space Development,” 
which was recently submitted by the study group of the 
Space Activities Commission (Chairman, STA Director- 
General Tanaka), pointed out that the rocket launch 
station should be moved overseas as demand for satellite 
launches increases. ““Woomera is one of the promising 
candidate sites since it meets qualifications for rocket 
launches,” said sources close to the rocket industy. 


HOPE (H-2 Rocket Orbiting Plane) 


HOPE is an unmanned space shuttle system which has 
been under development by STA’ s NAL and NASDA 
for purposes such as materials supply for the space 
station. The HOPE space shuttle is 18 meters in total 
length, 20 tons in weight. It will be launched by expand- 
able H-2 rocket an’! return to the landing site. 


In addition to the ALFLEX model plane effort, a hyper- 
sonic flight experiment (HYFLEX) will be made in 
FY95. After launching the HOPE-X cngineering test 
plane in about 1999, the next target is commercialization 
in mid-2000. 


Next Generaiion Small Helicopter (OHX) on 
Display 

95P60003B Tokyo NIKKEI SANGYO SHIMBUN 
in Japanese 5 Sep 94 p 12 


[FBIS Translated Text] 


Construction of a lifesize mode! of the next generation 
small observation helicopter (OHX) for the D ense 
Agency’s (DA) Ground Self Defense Force (GSDF) has 
been completed and introduced to the public at Kawasaki 
Heavy Industries’ Gifu Plant in Kakamigahara City, Gifu 
Prefecture. 


The OHX is the successor to GSDF’s small observation 
and reconnaissance helicopter, the OH6D. The develop- 
ment of Japan’ s first indigenous OHX began in October 
1992. 


The 2-seat OHX is about 12 meters in overall length and 
4 meters in overall height. Its main propeller, which uses 
a composite hingeless hub. is about 11.5 meters in 
diameter. Its flight maneuverability is excellent, 
including low altitude flight and tight circling. The flight 
display system in the cockpit can hold all information 
including the equipment system and warning. Also it 
incorporates search siting using a set of infrared sensors 
and visible light color television. 


The JDA will complete drawings for production by April 
1995 and start constructing a prototype which is scheduled 
to make its maiden flight in 1996. 
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Japan Diagnosis: Shakey “Peace in Space” 


95P60003C Tokyo MAINICHI SHIMBUN in Japanese 
16 Aug 94 p 27 


Time for Discussion by People, Japan’s Defense Agency 
Already Using Information—Reconnaissance Satellite 
Report 


[FBIS Translated Text] 


The Defense Agency (DA) which is feeling increasingly 
threatened in regard to its security and military informa- 
tion collection capability is showing considerable 
interest in reconnaissance Satellites as a last resort. A 
secret report about owning them, disclosed on 15 
August, revealed that DA has made a giant step beyond 
the ‘‘peaceful use of space” principle, something that was 
considered sacred. 


The report showed that thorough investigation had been 
made of the possibility of owning reconnaissance satel- 
lites. The focus was on the necessity of explaining “the 
importance of ground resolution and frequency of recon- 
naissance.’ The cost of the development, which is of 
great interest, will be reported in the supplementary 
document entitled “Balance Sheet of Cost of Acquisi- 
tion.”’ The balance sheet contains 2 types of calculation, 
according to resolution: 


1) Plan A - 0.2 to 0. 5 meter resolution that can identify 
tanks; 


2) Plan B - 2 to 5 meter resolution that can identify 
airplanes. 


Plan A requires 7 satellites, lasting 2 years each. The first 
2 satellites will cost 350-500 billion yen and the rest will 
cost 120 billion yen each. Plan B requires 5 satellites, 
lasting 5 years each. The first 2 satellites will cost 
250-350 billion yen and the rest will cost 80 billion yen 
each. 


Gound support facilities will require a few different 
locations, including “an image receiving facility at a cost 
of 2-3 billion yen,” “an image processing facility at a cost 
of 15-20 billion yen,” and “‘a satellite tracking control 
facility at a cost of 5-15 billion yen.” Furthermore, the 
H-2 rocket is planned for lauching reconnaissance satel- 
lites, which is estimated to cost 25 billion yen per launch. 
Adding all of the above will come to | trillion yen. 
Compared with figures such as Japan’s total defense 
industry sales of 1.87 trillion yen (FY91) , including self 
defense force personnel’ s food and clothing, and the 
FY94 defense budget of 4.68 trillion yen, the satellite 
development cost appears to be enormous. 


The report by the Prime Minister’s advisory body 
“Study Group for Defense Issues,” which was released 
on 12 August clearly included the “use of various sensors 
including reconnaissance satellites’ when describing 
improveinents in information collection capabilities of 
the Self Defense Force. 
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Study Group member and former DA Administrative 
Vice-Minister, Seiki Nishihiro, said that the sentence 
orginally read reconnaissance satellites to be ‘‘owned”’ 
which can be misleading, and therefore it was changed to 
“the use” of reconnaissance satellites. Nishihiro also said 
that he thinks that DA must learn methods of effective 
analysis using satellite data from the U.S., etc. 


On the other hand, reconnaissance satellite information 
has already been used. The “Remote Sensing Tech- 
nology Center (RESTEC),” a foundation of the Science 
and Technology Agency, is located on the 6th floor of the 
building, 10 minutes away from the DA at Roppongi, 
Tokyo. RESTEC is the only organization in Japan which 
sells image data received from the French resource probe 
satellite SPOT and the U S. earth observation satellite 
LANDSAT. The resolutiois are 10 meters for SPOT and 
30 meters for LANDSAT. They are less detailed than the 
resolution of the reconnaissance satellites, but represent 
the highest level satellite information Japan can obtain 
at present. RESTEC’s management revealed that DA is 
their best customer by saying, “The annual income from 
the image data sales is 600 million yen. The figure is 
increasing gradually. Among the customers, the DA 
purchases total 300 million yen.” 


The purchased data is analyzed at the 10st Survey 
Batallion of the Ground Self Defense Force (GSDF) in 
Tachikawa City, Tokyo. 200 technicians at their 
“Remote Sensing Analysis Center’ are processing the 
data using a Hitachi supercomputer. The Center has 
never been open to outsiders. 


Now that the East-West cold war has ended, the U.S. and 
Russia have started sales of satellite information. Russia 
has been selling image data from their 5 meter resolution 
observation satellite since 1989. On the other hand, the 
U.S. Congress decided at the end of 1993 to open 
portions of U.S. secret reconnaissance satellite data and 
apporoved commercial sales of 1 meter resolution image 
data for sale to foreign countries. The DA is eager to 
obtain the data. A DA official said, “satellite photos 
which are significant militarily must have resolution of 
below a meter.” 


An official of Lockeed Missile & Space Co., a major U.S 
defense company, recommended the opening of the sales 
by saying, “the future issue is whether the U.S. or other 
countries supply the 1 meter resolution imagedata.” The 
satellite image data market in the year 2000 is estimated 
to reach $8 billion (800 billion yen) annually. 


The Lower House of the Japanese Diet passed a resolu- 
tion on “the peaceful use of space” in May 1969. It 
literally meant non-military use’ at that time. Later the 
government subtly changed their stance by saying, “‘it is 
OK to use that available for general purposes,” a theory 
that has led to the use of image data from observation 
satellites. 


The time has come for the voting public to discuss how 
to deal with these issues and how far to permit the 
“information strategy” to develop. 
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Development of High Resolution Observation 
Satellite for Surveying Disasters and Producing 
Maps 


94P60003D Tokyo ASAHI SHIMBUN in Japanese 
21 Aug 94 pl 


[FBIS Translated Text] 


The Science and Technology Agency has requested 700 
million yen in funding in fiscal year 1995 to develop a 
satellite which will feature the world’s highest resolution 
used for civil purposes. The earth observation satellite is 
expected to be launched in the year 2000. It 1s capable of 
identifying an object on the ground 2.5 meters in diam- 
eter, which is superior to the observation satellites in the 
U.S. and Europe. The satellite 1s intended primarily for 
surveying disasters and making maps, but it is said to be 
able to identify types of fighter planes as well. As a 
matter of fact, while there is no limitation on satellite use 
for defense purposes, the development of such an 
advanced satellite may trigger political debate. 


This satellite is called an “advanced land observing 
satellite’ (ALOS) and has been developed using Japa- 
nese indigenous technology. A total of approximately 80 
billion yen has been spent. It weighs approximately 3.5 
tons. It will be launched by the National Space Develop- 
ment Agency’s H-2 rocket into a polar orbit approxi- 
mately 700 kilometers high. It is capable of observing the 
entire globe including the North and South Poles. 


The ALOS, which will be equipped with optical sensors 
for visible light and near infrared, will have a resolution 
of 2.5 meters for objects on the ground. The sensor is a 
revised version of the optical sensor (8 meters resolu- 
tion) used for the “advanced earth observation satellite” 
(ADEOS) which is scheduled for launch in 1996. ALOS 
will be also equipped with synthetic aperture radar 
(SAR) that can see through clouds or at night. 


Although short of the high resolution of a U.S. recon- 
naissance satellite that can read license plates on cars, 
the ALOS is superior to civilian observation satellites 
including the French “SPOT” (10 meters) and the US 
“LANDSAT” (30 meters). It will stili be superior to the 
successor (5 meters) io the SPOT, which is scheduled for 
launch in 1999. A U.S. company is planning to market 
photographs taken from the 1-meter resolution satellite, 
which was originally developed for reconnaissance 
purposes. 


Among Japanese observation satellites, the resolutions 
for the ocean observation satellite ““Momo-1” is 50 
meters and for the earth resource satellite ‘““Fuyo-1” is 18 
meters. The ALOS s observation capability is better than 
that of the ADEOS. According to the STA, the ALOS is 
intended to be used for disaster prevention measures for 
volcanos and rivers and production of scaled down 
maps, |/25,000 of the areas which are hard to observe, as 
well as investigation of damage caused by acid rain in 
small areas. The STA particularly wants Asian countries 
to use the ALOS. 
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However, the resolution of the ALOS is said to be 
capable of identifying warplanes and ships. Recent 
report by the Study Group for Defense Issues, a Prime 
Minister’ s advisory body, included plans to strengthen 
information collection capabilities of the Self Defense 
Force using satellites. The Defense Agency, which had 
been purchasing photographs provided by the SPOT 
satellite, is getting interested in the ALOS. 


STA seems to be in line with the government’s stance, 
which shows no hesitation over Self Defense Force use of 
general purpose satellites that are available. Therefore, if 
the JDA wished to use the satellites, the STA cannot 
discriminate against them by refusing to let them use the 
satellites. 


Limitations on Use for Defense Purposes Must Be 
Clarified 


By Military Commentator, Haruo Fujii: Now that satel- 
lites with 2.5 meter resolution are capable of identifying 
fighter planes and ships. the JDA is quite likely to think 
of using it. The Diet decision on “limitation of the use of 
space to peaceful purposes” must be observed. But as far 
as the government 1s concerned, there are no limitations 
on JDA use of observation satellites. Foreign countries 
even believe that H-2 rockets are technically capable of 
launching intercontinental ballistic missiles (ICBM). 
The development of satellite with advanced resolution 
will most likely be watched closely. It is time to clarify 
the limitations on satellite use for defense purposes 
through discussions by both Diet members and voters. 


Defense Agency Reconnaissance Satellite Report 


95P60003E Tokyo MAINICHI SHIMBUN in Japanese 
16 Aug 94 p 26 


[FBIS Translated Text] 


Reconnaissance satellites and earth observation satel- 
lites to be used for “‘peaceful purposes” including envi- 
ronmental observation and weather are technically 
exactly the same. Internationally they are classified 
under the geneial name oui remote sensing technology. 
The difference is simply the degree of resolution, and 
Japan’ s technology now is catching up with that of the 
U.S. and Russia. 


The U.S. reconnaissance satellite, the KH12 “key hole” 
is said to be able to identify a 15 centimeter object. The 
Cosmos satellite of the former Soviet Union also ts 
capable of resolution of under | meter. Reconaissance 
satellite capabilities during the Cold War were an impor- 
tant resource for the U.S. and Soviet Union to maintain 
their positions as superpowers. Now Japan has achieved 
nearly equal technological capabilities through develop- 
ment of observation satellites. 


At the “Satellite Assembly Plant” of Mitsubishi Electric 
Corporation (MELCO)’s Kamakura Ltd. (Kamakura 
City, Kanagawa Prefecture) there is a full-size prototype 
“ADEOS.” It is the advanced earth observation platform 
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engineering satellite which the National Space Develop- 
ment Agency (NASDA), a special corporation of the 
Science and Technology Agency (STA) plans to launch in 
the winter of 1995. it is 4 meters in leagth, 4 meters in 
width, and 5 meters in height. It is covered with shiny 
golden foil to block solar heat. The 100 percent domes- 
tically produced land observation sensor on board 
reaches 8 meter resolution. 


MELCO has also developed the sensor for the first 
official Japanese satellite ““Fuyo-1!” for earth observation 
which was launched by NASDA in 1992. Its ground 
resolution was 18 meters. The resolution was more than 
doubled in only 2 years. The Remote Sensing Project 
Manager, Takashi Kadowaki, was proud to say, The 
sensor which is currently in the design stage is intended 
to achieve resolution of 2.5 meters. 


NEC Corporation, MELCO’s rival, is also in the process 
of developing sensors. NEC’s Space Operation Manager, 
Kiyoshi Murata was quoted as saying, “1l-meter resolu- 
tion sensor is also possible.” 


The U.S. assumed leadership in war strategy during the 
Gulf War since the U.S, miltary was able to use recon- 
naissance satellite information. France then decided to 
launch the | meter resolution reconnaissance satellite 
“Elios” [phonetic] in the year 2000. It is being jointly 
developed with Italy and Spain and will provide infor- 
mation that will be shared among the 3 countries. The 
whole world ts watching. 


Satellite photos reveal nothing to the casual observer 
without the use of analysis software. Mitsubishi 
Research Insitute has been conducting research on anal- 
ysis software for satallite photos for over 10 years. News 
Science Manager Yoshishige Katori said, “Using the 
same photos, completely different information can be 
obtained depending upon different data processing and 
interpretation ability. Even if the objects on the ground 
cannot be identified with the naked eyes, their photos 
can be specified through data collection experience. 
Using LANDSAT level photos, movements of aircraft 
carriers and expansion work at airports can be analyzed. 
With | meter resolution, tanks and trucks can be iden- 
tified.” Large sophisticated computers running various 
kinds of software are required for the sensor aboard the 
satellite to process and produce images from the data in 
order to transmit images to earth through digital trans- 
mission. Furthermore, experience at data collection is 
required for image interpretation. 


“Self Defense Force personnel of the first lieutenant 
class are being trained on a regular basis at Mitsubishi 
Research Institute,”’ a former DA official disclosed. 


A supplementary document of the “Reconnaissance Sat- 
ellite Report’ which was revealed on 15 August con- 
tained detailed descriptions of data analysis software 
and analysis systems by U.S. military satellites which 
were provided by Mitsubishi Corporation (general 
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trading house). The cost of obtaining image data totaled 
approximately 65 billion yen over 6 years. 


Hitachi Ltd. announced last April that it had forined an 
alliance for image data (3 meter resolution) with a U.S. 
private corporation which plans to launch an earth 
observation satellite. According to Hitachi, “the DA is 
one of the prospective customers.” Industry is obviously 
pursuing the new market by predicting where the defense 
sector is heading. 


MITI Invites International Joint Use of Satellite 
Sensors 


95P60003F Tokyo NIKKEI SANGYO SHIMBUN 
in Japanese 19 Sep 94 p 2 


[FBIS Translated Text] 


The Ministry of International Trade and Industry 
(MITI) will use the next-generation satellite sensor. to be 
completed around the year 2000, for resource develop- 
ment anc environmental observation in Indonesia and 
Saudi Arabia. The topographic information obtained 
through satellite sensors will be transmitted directly or in 
the form of image processing. MITI plans to hold dis- 
cussions on how to use satellite information with various 
countries, the results of which will be reflected in devel- 
oping operational satellite sensor technology which is to 
begin in 1996 fiscal year. 


Indonesia and Saudi Arabia Show Interest 


The MITI will conduct research on next-generation 
synthetic aperture radar (SAR). With SAR on board 
satellites can obtain topographic information by 
catching reflected waves from irradiation of microwaves 
on the ground. The SAR was loaded on the earth 
resource satellite “Fuyo-1" which was launched in 
February 1992. The next generation SAR has improved 
resolution and scanning width. 


The SAR has a wide range of applications using topo- 
graphic information for oil exploration and civiron- 
mental observation. For example, the accuracy of oil 
field exploration will improve by drilling between the 2 
points of the winding patterns on ground surfaces which 
are found using the SAR. 


The MITI held consultations on the uses of the next 
generation SAR information through a delegation sent to 
Indonesia, the Phillipines, and Thailand in February 
1994 and to Saudi Arabia in June 1994. Indonesia and 
Saudi Arabia were quite interested in MITI’s efforts and 
will discuss them in greater detail. Data will be trans- 
mitted directly to those nations equipped with ground 
receiving facilities and image processing information 
will be provided to those without. 


Conceptual design for the next generation SAR has been 
under way with approximately 40 million yen funding 
per year for both 1993 and 1994 fiscal years. The FY95 
budget proposal also included a little less than 300 
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million yen. If all of the design work progresses 
smoothly, development of operational SAR will begin in 
1996 fiscal year. Total cost of development is expected to 
reach over 10 billion yen. The selection of the satellite is 
yet to come, but the commercialization of the SAR is 
expected to occur around the year 2000. While develop- 
ment is under way, MITI will solicit joint agreements 
with various other countries. 


Former Defense Agency Offcials Make “Pilgrimage” 
to Asia To Win Support for Reconnaissance Satellite 
Plan 


95P60003G Tokyo MAINICHI SHIMBUN in Japanese 
16 Aug 94 p 9 


[FBIS Translated Text] 


The existence of a report on the development of recon- 
naissance satellites prepared by the Defense Agency 
(DA) has been disclosed. Former high ranking officials of 
the Self Defense Force (SDF) will visit Asian countries to 
win support for the plan to jointly use the Japanese 
satellites in Asia. They will discuss with each country’s 
National Defense personnel how necessary it is “for each 
country to be good at collecting information for peace in 
Asia.” The plan has already been received by some Asian 
countries favorably. However, some DA personnel are 
bewildered by the thought of such diplomatic initiatives 
on the part of former high ranking defense officials. 


The delegation includes 5 research staff members at the 
“Defense Research Center (DRC),” a foundation under 
the auspices of the Defense Agency, which seeks promo- 
tion of defense-related technologies. The research staff 
memebers are all former Self Defense high ranking 
officials including Lieutenant Generals and Major 
Generals. 


The DRC in November 1993 presented the “Asian 
Satellite Information Processing Center Plan” which 
included detailed programs for iaunch of reconnaissance 
satellites. The Plan will cost a total of 500 billion yen 
which includes a satellite launch scheduled for the year 
2UU3. Ihe saicilite will observe Asian regions using an 
optical sensor with precisiori resolution of 5 meters. The 
satellite operation will be conducted at the “Asia Infor- 
mation Processing Center” in Tokyo where soldiers from 
each country will be stationed. The information col- 
lected by the satellite will be availble to all Asian 
countries. Official preparation work including personnel 
training will begin in 1995. The funding schedule is yet 
to be announced. 


Bewildered Defense Agency 


Michiharu Sekiya, the author of the Plan, is the first 
graduate of the National Defense Academy and a former 
Major General. He retired from the head of the Ground 
Self Defense Force (GSDF) Intelligence School which is 
in charge of satellite research within the GSDF and 
became a DRC research staff member. 
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Mr. Sekiya said, “Those of us who handle security 
definitely want accurate information. However, because 
of sentiments prevalent among the Asian countries, we 
wouldn’t be able to arrange matters if we were to suggest 
that we own the satellites as if we were doing so in 
pursuit of our own national interests. Therefore, the Plan 
was based on the idea that Japan will provide funding for 
the security of Asia.” 


In October 1993, just before the presentation of the Plan, 
he explained its outline to military officers from Thai- 
land who apparently “agreed.” 


First of all, the delegates will visit Taiwan, Australia. and 
New Zealand for a week in mid-September and then 
return to Japan. The second trip will be to Singapore, 
Malavsia, Thailand, and Indonesia. The third trip will be 
to the Korean penisula and China. 


In regard to this Plan and the visits, the DA claims that 
they are “not in a position to comment,” but many 
officials are bewildered. One Ground Staff Office 
meinber said, however, “I am afraid that people may 
think that the DA had sent the delegates to own the 
satellites. Uniformed personnel should behave prudently 
even after they are retired.” 


Comment by Military Commentator Haruo Fujii 


The Plan should go one step further. It will be more 
realistic to create organizations such as an international 
satellite foundation funded by Japan that is fully in 
charge of the possession of the satellites, which in turn 
will win trust, cannot condemn those former SDF per- 
sonnel who are trying so hard to achieve “something that 
they could not do while on duty,” but their project could 
end up becoming a double-edged sword. They must not 
forget the need for self control. 


IHI To Use High Heat Resistance Turbine Blade 
for Large GE9O Engine 


95P60003H Tokyo NIKKEI SANGYO SHIMBUN 
in Japanese 19 Sep 94 p 12 


[FBIS Translated Text) 


Ishikawajima-Harima Heavy In:.ustries Co. Ltd. (IHI) 
will use high heat resistance turbine blades in General 
Electric’s (GE) large “GE90” engine, production of 
which IHI is sharing. The heat resistance was improved 
by solidifying the crystal unidirectionally after casting 
nickel alloy through a special method. This application 
of technology was acquired through the develoment of 
aircraft engines for the Defense Agency of Japan. 


The large ““GE90” engine will be installed in Boeing’s 
350-seat B777 passenger aircraft. IHI has been sharing a 
little less than 9 percent of the entire production for low 
pressure turbines and shafts. The primary engine has a 
thrust of 87,000 pounds and its type certification is 
expected to be obtained in the U.S. Later, Boeing will 
adopt B777’s extended flight range type which will 
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require derived engines with a thrust of 92,000 pounds. 
The high heat resistance turbine blade will be used for 
this ““GE9O” improved thrust type for which the type 
certification will be obtained in May 1996. 


Air temperature passing through the engine of the 
improved thrust type will be higher than that of the 
primary type. Therefore, IHI will change the composi- 
tion of the nickel alloy which is the material for the low 
pressure turbine blade and improve its heat resistance by 
solidifying the crystal unidirectionally during the 
casting process. Unidirectionally solidified rotor blades 
are said to have about 30° C higher heat resistance 
compared to conventional types. 


Casting components which are exposed to high tem- 
pearatures start deteriorating through oxidation when 
impurities get mixed in the boundary of the crystals. 
Therefore, when oxidation is prevented by arraying the 
crystal in one direction, heat resistance improves. After 
further improvement of heat resistance, mono crystal 
materials can be used. 


IHI has acquired the technologies including unidirec- 
tional solidification and monocrystal solidification 
during the course of producing aircraft for the JDA. If 
commercial aircraft engines get much larger in size, this 
precision casting technology may serve as a point of 
leverage during negotiations for production shares. 


Shimadzu Ltd. To Promote Head Mount Display 
for Commercial Rather Than Defense Market As 
Originally Planned 


95P600031 Tokyo NIKKEI SANGYO SHIMBUN 
in Japanese 16 Sep 94 p 12 


{[FBIS Translated Text] 


Shimadzu, Ltd. will explore the commercial market for 
head mount displays (HMD) which can display charac- 
ters and image information simultaneously on the 
screen. The HMD was originally developed for aircraft 
equipment with defense use in mind. Due to defense 
budget cuts as well as a long-lasting sluggishness in the 
economy in the commercial aircraft industry, the poten- 
tial aircraft market seems rather limited. Therefore, 
Shimadzu has decided to widely explore the medical and 
entertainment market. 


An HMD mounted on the head can display characters 
and images on the screen by combining picture tubes and 
various optical equipment. It is a see-through type which 
can include the actual scence in front of viewers with the 
screen. The head up display (HUD), which can project 
characters and images on window glass, has been used 
for cars, aircraft, and trains, but HMD kas never been 
applied. 
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Shimadzu has commercialized a general purpose type for 
3.75 million yen in July. They are planning to sell them 
with the combination of software necessary for different 
purposes. When used for medical purposes, physicians 
will be able to operate while watching the projected data 
such as blood pressure and heart beat. If connected with 
AV (audio visual) equipment, video movies can be 
watched in 3-dimensional view. 


A special team for customer exploration and suggestions 
for new applications has been created in the aircraft 
equipment operation section. It is composed of a man- 
ager level leader, 2 business staff people, and 2 engineers 
to be able to quickly answer questions regarding perfor- 
mance. Shimadzu will also tie up with general trading 
houses to expand HMD users. If the market expands, 
they will look into using a low-cost liquid crystal type 
instead of a picture tube. 


Approximately 90 percent of the 30 billion yen in sales 
(as of March 1994) of the aircraft equipment operation 
section comes from the Defense Agency of Japan. 
Demand from the defense area will inevitably decline 
due to national budget cuts. Shimadzu hopes to use the 
HMD as their frontal weapon to enter the commercial 
market as to maintain company profits. 


Mitsubishi Electric To Suggest FSX Radar 
Technology for Commercial Applications 


95P60003J Tokyo NIHON KEIZAI SHIMBUN 
in Japanese 9 Sep 94 p 13 


[FBIS Translated Text] 


Mitsubishi Electric Corporation (MELCO) will propcse 
commercialization of advanced radar technology devel- 
oped for next generation fighter support aircraft (FSX) to 
U.S. companies. They will discuss various methods to 
use the technology for commercial products when a 
group of approximately 20 U.S. companies visit Japan in 
mid-November. Possible applications for products 
include collision prevention system for cars and airport 
control radar. MELCO will transfer the technology to the 
U.S. companies, which they hope will lead to component 
exports. 


The FSX radar employs the “active phased array 
method” which can capture simultaneously multiple 
enemy missiles and jet fighters coming from many 
directions. The active phased array involves lining up a 
number of GaAs semiconductor basic modules. MELCO 
intends to suggest that the U.S. companies use these 
basic modules for commercial purposes. 


The visit by the U.S. companies was suggested by the 
U.S. Department of Commerce. Major electric manufac- 
turers including Westinghouse Electric are expected to 
join and visit MELCO’s Kamakura Ltd. branch 
(Kamakura City, Kanagawa Prefecture). MELCO will 
describe commercial applications including collision 
prevention systems for cars and airport control radar. 
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If they can agree to use the modules for commercial 
purposes, MELCO intends to provide the advanced 
radar technology and hopefully explore business through 
export of modules. 


Japan abides by the Three Principles of Arms Exports to 
limit Japan’s weapons-related exports, but GaAs semi- 
conductor technology is intended for general applica- 
tion. According to the Ministry of International Trade 
and Industry’s (MITI) Aircraft and Ordnance Division, 
“it is necessary to check items individually for exports, 
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but generally speaking, there is no problem as long as it 
can be proved they will be used for commercial 
purposes.” 


Based on the memorandum of understanding between 
the U.S. and Japanese governments signed for the joint 
development of FSX, MELCO has sold the module 
technology data and samples to the U.S. Department of 
Defense for approximately $100,000. Up to now, the 
U.S. side were mainly interested in using it for military 
purposes. 
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NEC Uses Electron Beam Exposure Method to 
Achieve 5 Nanometer Pattern Use in Quantum 
Effect Devices and Microprocessing 


95FE0005C Tokyo NIKKAN KOGYO SHIMBUN 
in Japanese 13 Sept 94 p 7 


[Text] NEC (president: Mr. Naoshi Kaneko) has suc- 
ceeded in producing the world’s smallest 5-nanometer 
pattern with electron beam exposure, utilizirg its own 
unique inorganic resist formation method. With the 
organic resist made of polymer materials, the smallest 
pattern attainable was 10 nanometers. NEC has been 
able to develop and implement a new ion beams sput- 
tering method, designed to form, with a high degree of 
uniformity in a large area, non-organic resist made of 
non-crystal alkaline halaides and with the capacity to 
process sub-nanometer particles. In the past, quantum 
effect devices such as a single electron transistor (SET) 
can be validated only for operations in a low- 
temperature environment because of the processing lim- 
itations. The NEC’s new technology, a full-fledged 
nanometer exposure technology which makes room- 
temperature operation of such quantum effect devices 
feasible, therefore, is worthy of our attention. 


The verification of the sub-10 nanometer pattern forma- 
tion achieved for the first time alone can make a 5- 
nanometer-wide line equivalent to a few tens of atoms 
feasible in a 30-nanometer micro-cyclic period. With 
electron beam exposure, resolution is determined by the 
resist, and with an organic resist, such as polymethyl- 
metacrylate (PMMA), theoretically processing of 10- 
nanometer pattern was the limit. The point of the new 
technology is the fact that NEC’s developmental effort 
has produced a high-quality inorganic resist whose pho- 
tosensitivity is 10 times that of PMMA and whose 
particle diameters are in the sub-nanometer range. 
Because of its high sensitivity, 30 keV and low- 
acceleration scanning-type electron beam exposure can 
be used, validating, for the first time, the inorganic resist 
which can withstand electron beam exposure with the 
use of a scanner-type equipment. 
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Prior to conducting the development, the NEC group 
studied the exposure mechanism of this mixed crystal 
group. The result indicated that the smaller the inorganic 
resist particle diameter, the higher the sensitivity and the 
lesser the degree of pollution caused by atmospheric 
carbon aluminum fluoride, and that decomposition reac- 
tion of the mixed crystal group occurs most frequently 
when its aluminum fluoride content ranges from 5 to 
10%. Accordingly, the group has developed a pattern 
formation method designed to achieve these results. 


The newly-developed inorganic resist is a mixed crystal 
of lithium and aluminum fluorides and sputter-formed 
into a mixed crystal thin film by aiming argon beams at 
each target separately. With the deposition method used 
in the past for the formation of the inorganic resist, it 
was not possible to form the film of extremely smali 
particles. With the sputter method, however, because of 
the particles’ high energy, the method allows the forma- 
tion of extremely small non-crystal particles of less than 
1 nanometer diameter when they are diffused at room 
temperature. Moreover, since the diffusion is aimed at 
each target separately, it becomes possible to form the 
inorganic resist at a certain mixture ratio. 


Because of the low photosensitivity of the conventional 
inorganic resist, it could be tested only by using a 
high-acceleration voltage transmission-type electron 
beam exposure method. With the transmission type, 
however, since ultra thin film is the only usable test 
sample, in addition to the fact that the use of high 
acceleration voltage will damage devices, achieving a 
practical inorganic resist was considered extremely dif- 
ficult. NEC’s newly-developed photosensitive inorganic 
resist implemented on the scanner type offers a substan- 
tial advantage in that it does not produce proximity 
effect (an exposure fade caused by electron beam expo- 
sure) As such, its chances of becoming a winning trump 
card in the nanotechnology are considered excellent. The 
announcement of the new technology will be made at the 
meeting of Society of Applied Physics, to be held on 12 
September 1994, at Meijo University in Nagoya City. 
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Mitsubishi Electric Corporation Develops New 
Quantum Well Technology for Lasers Used in 
Optical Communication 


95FE0014D Tokyo DEMPA SHIMBUN in Japanese 
3] Aug 94 p8 


[Text] On 30 August 1994, Mitsubishi announced the 
development of an “application compensated type 
strained quantum well structure” designed to improve 
the high-speed transmission characteristics of semicon- 
ductor lasers and to achieve high-quality long-distance 
transmission. 


Using this technology, the company plans to produce 
semiconductor lasers which can deal with transmission 
speed of 2.5Gbps with a 1.5$-micron band. Sample 
shipment is to begin as early as March 1995. 


The thin-film multilayer crystalline technology which 
has been attracting attention uses a strained lattice 
known as the “strained quantum well” in the active layer 
of laser emission part designed to improve the speed and 
temperature characteristics of lasers. With this tech- 
nology, however, there is the possibility of producing 
defective crystals in laser if the degree of strain used in 
application exceeds the threshold value. In order to solve 
these problems, by placing 15 alternate layers of the 
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compressed strained layer whose lattice constant is 
greater than that of a substrate) and a tensile strained 
layer whose lattice constant is smaller than that a sub- 
strate of a barrier layer on the well layer of the strained 
quantum well, Mitsubishi created a new structure 
designed to compensate strains. As a resul!, the company 
has succeeded in suppressing the occurrence of defects 
inside crystals by applying stress. It, moreover, was able 
to obtain high-quality crystals even in the case of many- 
layered strained quantum wells. 


Wavelength of Less Than 0.3 Nanometers 


Moreover, by increasing the number of strained 
quantum wells, the company has succeeded in sup- 
pressing fluctuation of laser wavelengths below 0.3 
nanometers when modulating at high speed. Also it has 
been verified that, even after 100 km long-distance 
transmission took place, very little degradation was 
noted in receiving sensitivity. 


For the present, Mitsubishi's aim is to commercialize the 
newly-developed technology for the lasers used in main- 
line optical communication systems. The company even- 
tually plans to use this technology for the lasers used in 
subscriber-line optical communication systems and 
other areas as well. 
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Sanyo Develops Processor LSI Allowing LCDs to 
Produce 16.7 Million Colors by Error Diffusion 


94FE0913A Tokyo NIKKEI ELECTRONICS 
in Japanese 22 Aug 94 pp 131-142 


[FBIS Translated Excerpt] If the error diffusion method is 
utilized, a pseudo-full color display is possible with a color 
TFT liquid crystal panel, which has a low number of display 
gradations. The Sanyo Electric Company, Ltd. has developed 
a processor LSI which can convert multicolor TFT liquid 
crystal panels, which can display 512 or 4,096 colors, into full 
color displays which can support 16.7 million colors. The 
achieving of full color can be done easily, simply by adding 
the new processor to existing multicolor display panels. 
Sanyo has applied an error diffusion processing algorithm, 
which was originally used as a technology to process static 
image processing for devices such as printers, to the problem 
of color TFT liquid crystal panels. (Magazine Staff) 


A multi-gradation creating processor LSI, which, when 
added to a 512- or 4,096-color multicolor TFT liquid crystal 
panel can bring about a full color display that supports 16.7 
million colors,'! has been developed. Mass production and 
marketing has already started. The output signal from the 
graphics controller is entered into this processor LSI, and 
the output of the processor is entered into the LCD panel. In 
this way, a full color display is easily obtainable (Figure | 
[figure not reproduced)). 


An image processing method called “Error Diffusion” was 
used as the means for increasing the number of colors 
displayed.'*”” This methes has previously been used for 
producing gradations in printers and similar equipment. 
Through applying this technology, it has become possible to 
display full color output on LCD panels which could only 
display 512 colors under normal conditions. 


The factor which has necessitated the development of a 
full color display is the spread of multimedia. There is-a 
growing desire to use multimedia software, which makes 
use of active and natural pictures, on notebook com- 
puters, which are equipped with color TFT LCD panels. 


On 512-color displays, it is impossible to naturally display 
pictures of scenery and people (Figure | [figure not repro- 
duced]). What is required is a TFT LCD panel which can 
simultaneously display more than 262,000 colors (64 grada- 
tions each of red (R), blue (B), and green (G)). 


The High-Cost, High-Picture Quality, Analog Method 


Several methods have come on the scene aimed at the 
realization of a full color display. There are currently 
three methods being used to achieve a display which can 
produce in excess of 262,000 colors. These are: 


1) the method which uses an active IC for analog 
processing; 


2) the method which uses an active IC for digital 
processing; 


3) the method which uses image processing. 


JPRS-JST-94-041 
7 November 1994 


The first method is one which processes analog input 
through an analog circuit and activates the LCD panel 
through an analog output. If this method is used, a full 
color display is obtainable through non-step gradations. 
From the outset, the analog processing method was used 
in TFT LCD panels that were used for the display of 
active images, such as those for use iti LCD televisions 
and projection display systems. NEC Corporation has 
developed a full color display panel for use in computer 
workst tions which utilizes this technology. 


The active IC used in large picture area high-resolution 
color TFT LCD panels, which are used in computers and 
workstations, must have an activity speed from several 
tens of MHz to 120 MHz. In order to increase the 
activity speed under the analog processing method, it is 
necessary to take steps such as increasing the speed of the 
sample hold circuit and decreasing the active frequencies 
through parallel input.*»” 


If this method is used, the size of the circuit is increased and 
the cost of the IC increases as well. Furthermore, there is 
also the problem that output power voltage flickering 
(output power deviation) is directly connected to color 
unevenness. If one wants to reduce the level of output power 
deviation, then it becomes difficult to reduce the cost of the 
active IC. Furthermore, there is the problem that, when 
compared to the digital active IC method, the power con- 
sumption of the analog active IC method is greater. 


This method focuses on picture quality over cost and 
power consumption considerations, and is targeted at 
workstations and similar applications. There are also 
panels for computer use, but because their power con- 
sumption is also high, their primary use will probably be 
in high-end notebook computers and as monitors. 


The Selection of an Image Processing Method which is 
Advantageous from a Cost Perspective 


Method two, the method which uses an active IC for 
digital picture processing, is one which processes digital 
input by means of digital circuits, and produces an 
Output voltage corresponding to the gradation. Active 
IC’s which can produce 262,000 colors (6 bit) and 1.67 
million colors (8 bit) have already reached the market. 


With this method, when the number of gradations are 
increased, it causes problems such as the necessity for 
increased number of voltages and input signal lines. 
With digital displays, because gradations are displayed 
by change the voltage which is written to the display, the 
number of voltages and the same type of voltage must be 
output by the active IC. With 16 gradations, these 
voltages can be supplied from outside of the active IC, 
and then the proper voltage selected. When there are 
more than 16 gradations, the method wherein all of the 
voltages are entered into the active IC cannot be used. 


Because of this, there is a method with which the number 
of voltages supplied from outside is reduced through the 
use of technology which produces an intermediate 
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voltage when two different voltages are written to the 
display, each for a certain amount of time. There is also 
the method which converts digital output to analog 
output through the use of a digital-to-analog (D-A) 
converter for each of the driver outputs.°”® Sharp has 
used the former method, while makers such as Mat- 
sushita Electric have used the latter to develop products. 
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Active IC’s which use these methods to produce in excess 
of 262,000 colors, when compared to the active IC’s 
for 512 color displays, have a much more complex 
circuit structure. Therefore, cost reducticn is very 
difficult (Table 1).”’ It goes without saying that such 
products would be used for top-line computers and work 
stations. 





Table 1. Digital Processing Active IC Comparison 











Input Data Bit Count 3 4 6 8 
Number of Gradations s 16 64 256 
Number of Elements"! 21-38,000 65-75,000 85-100,000 100,000+ 





Extent of Circuit Scale 
increase 


Byte-Length 3-bit line/ 
memory x 3, 3-bit D-A 
converter 


Byte-Length 4-bit line/ 
memory x 3, 4-bit D-A 
converter 


Byte-Length 6-bit line/ 
memory x 3, 6-bit D-A 
converter 


Byte-Length 8-bit line/ 
memory x 3, 8-bit D-A 
converter 





D-A Conversion Circuit 


External Gradation 


Externa! Gradation 


Different with Each 


Different with Each 








Method Voltage Selection Voltage Selection Driver Driver 
Output Power Deviation No No Yes Yes 
Developer Sharp, Texas Instruments TI, Toshiba Sharp, Matsushita, Matsushita 


(TI), NEC, Toshibs, etc. 











Toshiba, Hitachi, NEC, 
TI, Cirrus Logic 








CAPTION: A digital signal is entered and the digital processing active IC, the so-called “digital driver,” increases the number of display gradations 
by increasing the number of input bits. Three bits produce an 8-gradation display, and 8 bits produce a 256-gradation display. If the number of bits 
are increased, the number of elements must be increased as well. Furthermore, in the case of 3-bit or 4-bit digital processing active IC’s, the D-A 
conversion circuit uses an exterior gradation voltage selection method, however, with 6-bit and 8-bit active IC’s, because they require external gra- 
dation voltage input lines—64 for 6-bit, and 256 for 8-bit active IC’s—these are not normally used. A digital-to-analog converter is used and an 
analog voltage output is produced within the driver. As a result, the problem of output power deviation emerges, which was not seen with 3-bit and 
4-bit drivers. In the case of 6-bit active IC’s (26,000 colors display), the voltage deviation is around plus or minus 30 mA, causing difficulties at 
low voltages, below 5 V. Therefore, from the point of view of decreasing power consumption, 6-bit and 8-bit active IC’s are not as advantageous as 


3-bit and 4-bit active IC's. 





NOTE: The number of elements for each company’s LSI was estimated by Sanyo Electric. The comparison was made based on an output line 
number of 192. The line and memory portion can be accurately compared based on the number of bits. However, regarding 6-bit and 8-bit active 
IC’s, because the D-A conversion method differs with each company, there are some circuit formations with a greater number of circuits, and some 





with a lesser number. 





On the other hand, method three is one which produces 
multiple colors in a pseudo-full color display. This 
method, when compared to the above two meihods 
which produce gradations by changing the voltages 
written out to the various picture elements, suffers 
somewhat in the area of picture quality. However, when 
this method is applied to existing TFT LCD panels, a full 
color display can be achieved. It can be said that this is 
the most advantageous methods from the point of view 
of reducing costs. 


Low cost and low power consumpt:on are required in 
order to allow the spread of TFT LCD panels to note- 
book personal computers. It can be said that this method 
is the one most appropriate to meet the demand for 
support for multimedia applications while keeping costs 
and power consumption down as much as possible. 


Inter-Frame Tone Change is the Cause of Flickering 


The picture processing method, which increases the 
number of display colors by increasing the number of 
gradations, has, from the outset, used the frame rate 
control (FRC) method to produce gradations by 
changing the display density (brightness) of the various 


picture elements across several frames (Figure 2).®’ How- 
ever, when the number of gradations are increased 
through the use of a method which changes the tone 
across various frames, like FRC, the number of actual 
frame frequencies is proportionally low. In other words, 
it brings about the problem of visible flickering. When a 
512 color display is converted to full color by means of 
change of tone between frames alone, picture quality 
drops greatly. 


In order to avoid this problem, frame internal tone 
change can be used. This method produces gradation 
through processing the image to be produced by each 
element within that frame. Originally, this was a tech- 
nology which was used to produce multiple gradations 
on printers which could only produce output at two 
value levels. Representative applications of this method 
are the Dither method and error diffusion. The error 
diffusion method is known as a high quality pseudo- 
gradation processing technology. 


The Dither method utilizes the principle that, when the 
image data including the noise component is converted 
into two values, the line of demarcation that occurs at 
the boundary of the gradation becomes less evident. In 
fact, this method uses an organized Dither approach to 
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Figure 2. The Principles of FRC (Frame Rate Control) 


FRC is a technology which was originally used with super twisted nematic (STN) liquid crystal panels, and is one 
which produces a gradated display through a group of frames composed of multiple fields. When FRC is introduced 
into a display which can produce eight gradations, the display will then be able to produce intermediate gradations. 
For example, by mixing gradation level 5 and 6, a new gradation level between 5 and 6 (gradation level 5.5) is 
produced. Through mixing the various gradations, there can be a pseudo increase in the number of gradations. 
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Figure 3. Examples of Representative 4 x 4 Dither Progressions 


These are representative Dither progressions obtained when an organized Dither method is used. This example shows 
~rogressions for 16-gradation processing. For 64-gradation processing, an 8 x 8 matrix is required. Using this 
progression, gradations are produced by changing the threshold values. Currently, the Bayer Type is the one most 


frequently used. 





create a two-value picture image by changing the 
threshold values which determine the on/off (white/ 
black) values for displays and printers, following a spe- 
cific pattern (Figure 3).”»' In this way, the on/off 
boundaries become less evident. 


The problem with the Dither method is that a large Dither 
matrix is required to increase the number of gradations. 
The larger the matrix, the lower the resolution becomes. 


Using the Error Diffusion Method, Which Does Not 
Degra: e Picture Quality 

On th: other hand, the error diffusion method does not 
chang: the threshold values like the Dither method does, 
rather, it is a method which produces gradation through 


adding/subtracting the difference (error) between the 
threshold value and the value which should be displayed 
to/from the image data going to the surrounding picture 
elements (Figure 4). Compared to the Dither method, 
which uses a set pattern, there is little loss of picture 
resolution. 


In a case where the number of gradations of a multi- 
value LCD panel are being increased, the error value 
E(x, y), which is the value obtained when the value for 
the actual display brightness P is subtracted from the 
value of the brightness that should of been displayed 
g(x, y), is incorporated into the surrounding picture 
elements. P is selected for the lowest possible value of 
E(x, y). 
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E (x,y) =g(x,y) —P 


E(x,y) is the error for g(x,y) 
9(X,y) is the density of point x, y 
P is the display value with the lowest 
possible error 
A: E(xy)X7/16 
B: E(x, y)X1/16 
C: E(x, y) X5/16 
D: E(x, y) X3/16 











Figure 4. Error Diffusion Method 


When a certain picture element point density g(x, y) is displayed with display value P, which is the lowest error value, 
at this time, with the error value expressed as E(x, y), then the value E(x, y) is expressed by E(x, y) = g(x, y) - P. This 
value E(x, y) is dispersed to the surrounding picture elements. In fact, the error data E(x, y) is divided up and added 
to the surrounding picture elements. As a representative example of this kind of diffusion processing, the ‘Floyd & 
Steinberg Method’ is well known, wherein the error value E(x, y) is distributed to four picture elements, A: immediate 
right, B: lower right-hand corner, C: bottom, and D: lower left-hand corner. As for the percentages of diffusion, A 


receives 7/16, B 1/16, C 5/16, and D 3/16. 





In fact, the error data E(x, y) is divided and then added to 
the surrounding picture elements. As an example of this 
processing procedure, there is the method which distributes 
7/16 of the error to the picture element on the right, 1/16 of 
the error to the picture element in the lower right-hand 
corner, 5/16 of the error to the picture element immediately 
below, and 3/16 of the error to the picture element in the 
lower left-hand corner. ihese values are then added or 
subtracted to/from the values that were supposed to be 
displayed by those picture clements.'!'2 


Figure 5 shows an example of a representation of the display 
image differences between simple two-value processing, 
Dither processing, and error diffusion processing. If simple 
two-value processing is used, the boundary between the 
white display portion and the black display portion is clear. 
When Dither processing is used, because a two-value display 
is obtained through the changing of the threshold values, 
some of the area that was white on the simple two-value 
display is displayed in black, and some of the area that was 
displayed as black is displayed as white. Therefore, the clear 
boundary is eliminated. When the error diffusion method is 
used, the gradations slide even more. The higher the value to 
be displayed becomes (the closer to white), the higher the 
whiteness density becomes, and the lower t}.e value goes, the 
higher the blackness density. 


Barriers Toward Use in Displays 


If the error diffusion method is used, it could produce a 
display that has more gradations than that produced by 
the Dither method. On the other hand, the error diffu- 
sion method has the problem that its processing is more 
complicated. This problem becomes more serious when 
this technology is incorporated into displays. 


First, processing speed is a problem. Originally, error diffu- 
sion processing was used for processing static images, like 
those found on printers. In this case, processing speed is not 
a problem. In this respect, color TFT LCD panels, when 


displaying static images, can rewrite to the display, for 
example, about 60 times a second. It is necessary to obtain 
a processing speed that matches this rewrite frequency. 


Moreover, there are differences between printers and dis- 
plays regarding processing complexity. This is caused by a 
difference in the number of gradations that exist before 
processing takes place. It is not difficult to apply error 
diffusion processing to a printer which handles nothing but 
black and white output, in other words, a two-value output. 
However, current color TFf LCD panels can display 512 
(3 bit) or more colors before the implementation of image 
processing. 


In a case where error diffusion processing is implemented 
on a display which can present a number of bits 7, it is 
necessary to process the data after it has been broken up to 
2”-1. When compared to the image processing for two-value 
displays, it becomes necessary to carry out 2”-1 times the 
number of processing operations. This complex processing 
operation must be carried out in a sufficiently shorter period 
of time than the screen rewrite cycle period. 


Aiming at One Chip 


Because of these problems, in order to implement error 
diffusion processing on color TFT LCD panels, because 
the error diffusion method is one which creates a display 
that does not damage natural gradation, it is necessary to 
carry out this processing as simply as possible. 


First, let’s consider what would happen if we simply 
expanded the application of the original two-value error 
diffusion method directly to 512 color display (Red (R), 
Green (G), and Blue (B), each 3 bits). On the 512 color 
display, each of the R, G, and B picture elements would 
be displayed in eight gradations. In other words, in order 
to convert 512 color data in to a full color display which 
produces 1.67 million colors, it is necessary to display 
256 gradation image data in 8 gradations. 
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Figure 5. A Comparison Between a Simple Two-Value Display and Those Produced by Error Diffusion and Dither Processing 


This figure shows a representation of the differences found in the image displays between simple two-value processing, 
Dither processing, and error diffusion processing. The comparison was made using a gray-scale image that, on the 
display, would increase in brightness moving toward the right, and processed as a two-value image. Image (a) is a 
simple two-value image produced at a certain threshold. Image (b) is the image produced by Dither processing. This 
image shows the results of a two-value image being produced following the Dither progression to change the threshold. 
Under this processing, area that displayed as black in the simple two-value gradation contains white, and area that 
contained only white contains black. Image (c) was produced by error diffusion processing. The differences in the 
threshold values are maintained as error data and distributed to the next picture element. Even data that falls below 
the threshold, once it receives the distributed error data, if its new value exceeds the threshold, displays as white. The 
error data which is calculated in the case where the display data exceeds the threshold becomes a negative value. When 
negative error data is distributed, it can cause even display data which exceeds the threshold to be displayed as black. 
As a result, the higher the value of the picture data, the higher the density becomes, and the differences in the white 
display density becomes a display which approximates the grey-scale of the original picture image. 
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Figure 6. The Display Characteristics When 256-Gradation Display Data is Displayed in Eight Gradations 


If 256-gradation display data, which has a value of 0 for the darkest data and 255 for the brightest data, is displayed 
in eight gradations, the display characteristics that will be obtained are represented by the figure’s dotted line. 
Regarding the eight-gradation display levels, in a case where the data is distributed to 256 gradations, there will be a 
change in the brightness at these levels, where 256 is equally divided by 7. When this step-like display characteristic, 
as represented by the dotted line, is filled in by error diffusion processing, the image presented approaches the values 
of a true 256-gradation display, the characteristics of which are represented by the solid line. 
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The dotted line in Figure 6 shows the step-like charac- 
teristics of an eight-gradation display. The step-like 
nature of these display characteristics are filled in by 
error diffusion processing. When considering error dif- 
fusion processing in total, the following processing is 
necessary: 


(1) Causing eight actual display levels (the gradations 
that can actually be displayed on the screen) to 
respond to 256-gradation data. 


(2) Determine which display levels the original picture 
data falls between and, through the processing of the 
threshold levels, determine the closest display value 
out of the eight levels. 


(3) Determine the difference between this display value 
and the original image data, and use that value as the 
error data. 


(4) Distribute this error data to the surrounding picture 
elements. 


Through carrying out the above processing, the step-like 
characteristic is filled in, and a smooth characteristic is 
obtained. However, the size of the circuit required to 
perform all of this processing is considerable, and it is 
difficult to put all of the circuitry into a single chip. 
Furthermore, in order to utilize this processing in VGA 
color TFT LCD panels for personnel computers, it is 
necessary to complete this processing within 40 ns. The 
decision was made that, from the standpoint of both 
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circuitry size and process speed, it would be difficult to 
use this processing in its original form in color TFT LCD 
panels. 


Therefore, it was decided to simplify the error data 
operation processing, the most complicated yet essential 
part of the processing, and make all of the processing 
performable on a single LSI chip. 


Omitting Error Calculation Operation Processing 


A 3-bit active IC, which can display 512 colors, displays 
8 gradations, ‘000’-‘111°. On the other hand, 8-bit data, 
which can produce 1.67 million colors, has 256 grada- 
tion values from ‘00000000°-11111111’. When 8-bit 
data is fed raw into a 3-bit active IC, only the top three 
bits are used to produce the display, and the remaining 
bits are discarded (Figure 7). At this point, if the dis- 
carded bottom five bits of data are used in their original 
form as the error data, then error diffusion processing 
can be accomplished even without the complicated oper- 
ation processing. Through dividing up the error data 
within the bit boundary, the above mentioned processing 
steps (1), (2), and (3) can be reduced. 


However, in the case where this method is used, the 
display characteristics become saturated with the bright 
screen image poriion (Figure 8). This trend decreases as 
the number of colors which can actually be produced on 
a display (number of bits) increases. If this kind of error 
diffusion is implemented on a display which can only 
display eight colors, the actual gradation display 
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Figure 7. The Display Characteristics Obtained When the Top 3 Bits of 8-Bit Data Are Entered Into An 
Eight-Gradation Driver 


An Active IC for a 512 color display (three bit) displays eight gradations, ‘000’-‘1 11’. On the other hand, 1.677 million 
color eight-bit data has 256 gradation values, ‘00000000’-1 1111111’. If the bits in the first three positions of the 8-bit 
data are used for to produce an eight-gradation display, it will produce display characteristics represented by the 
dotted line in the figure. The remaining 5 bits of gradation data are discarded. Through taking these bottom 5 bits of 
data as the error data and carrying out the additive processing, display characteristics as represented by the black line 


are obtained. 
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becomes completely saturated at one-half of the grada- 
tion value which should be displayed. In a case where 
only a black and white display is considered, areas of the 
screen which are to be displayed with values that fall 
between black and white will, in fact, be displayed as 
white, and areas where white is stronger than that will 
become completely white. The image shadowing charac- 
teristic is bad, and this technique cannot be brought into 
actual use at this level. 


However, on a display which can produce 512 colors, 
7/8ths of the gradations which should be produced can 
actually be displayed. A vast majority of natural images 
can be displayed. On displays which can produce 4,069 
colors, 15/16ths of the gradations can be displayed and, 
in reality, the problems almost cease to exist. 


Through simulations, it was learned that, when actual 
images were displayed, in most cases, a natural picture 
could be obtained even using a 512-color display (Figure 
9 [figure not reproduced]). Comparing the images which 
should have been displayed, because the gradation char- 
acteristics became somewhat steep, the contrast became 
a little strong. However, it cannot be said that this 
degraded the picture image. 
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Jointly Using Inter-Frame Tone Changes 


Through the simplification of the error diffusion 
method’s operation processing, the processing speed was 
increased and this technology was no longer limited to 
the processing of static images, such as those used by 
printers, but it now can also be used for displays which 
produce active images. Moreover, the display’s picture 
quality was improved through the use of successive 
display of multiple images—60 images per second. 


The original error diffusion method which was used with 
printers increased the number of gradations in an image 
by adding its processing to a single image. However, 
when the number of gradations are increased in this 
manner, image resolution drops and picture quality is 
detrimentally effected. In order to avoid this, along with 
a frame internal tone change, which is achieved by 
applying error diffusion to a single display frame, inter- 
frame tone change, which is obtained through applying 
error diffusion to multiple frames, is jointly employed. 


If frame internal tone change alone is used to produce a 
greater number of gradations, picture resolution is 
degraded. If inter-frame tone change alone is used to 
increase the number of gradations, the problem of flick- 
ering becomes evident. However, if both of these 
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Figure 8. The Display Characteristics Obtained When Error Data is Distributed by Means of a Bit Boundary 





This figure shows the display characteristics when error diffusion processing is used based on the bit boundary error 
data distribution method on two-gradation (1-bit), four-gradation (2-bit), eight-gradation (3-bit), and 16-gradation 
(4-bit) displays. The major problem which arises when this method of error diffusion processing is carried out is that 
saturation occurs as a display characteristic in areas of the display in which bright images are being displayed. In 
two-gradation and four-gradation displays, there are many saturated areas, and the image shadowing problem is bad. 
However, on 16-gradation displays, it is possible to display up to 15/16ths of the gradations that should be displayed, 
and the area of saturation is virtually nonexistent. In other words, as the number of display gradations increase, the 
display characteristics approach that of ideal, full color display characteristics (the thick solid line). In the case where 
@ natural image is displayed, repetition of bright images (saturated image picture data) is very low. In most cases, 
because the saturated portion of the image data from the saturated areas is distributed as part of the error diffusion 
process, this data is reflected in the image brightness of the surrounding non-saturated areas, and therefore, there are 
no problems using this technique with displays which can produce more than eight gradations. 
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Figure 10. The Concept Behind Multi-Gradation Processing 


Error data is divided into that which is to be used in frame internal processing and in inter-frame processing. 
Inter-frame error diffusion processing (frame tone change) and frame internal error diffusion processing (spacial tone 
change) are carried out at the same time. In this way, a high-efficiency error diffusion process is able to be carried out 
which suppresses display problems such as resolution degradation and flickering. 





methods are utilized in proper proportion, the number of 
gradations can be increased while holding down the 
problems of evident resolution degradation and flick- 
ering (Figure 10). 


In the end, the lowering of picture quality is kept to the 
lowest possible level by using the top | bit of error data 
for inter-frame diffusion processing and the bottom data 
for frame internal diffusion processing. 


Distributing the Error to the Next Frame and to the 
Contiguous Picture Elements 


Figure 11 shows a diagram of the multi-gradation pro- 
cessing used by error diffusion processing method 
described in this article. First, the original image data 
from the picture element to be processed is taken and, 
added to it, is the inter-frame error data from the picture 
element in the same position of the previous frame, as 
well as the frame internal error data from the current 
frame immediately to the left. Among the data obtained 
as a result of this processing, the top bits component 
becomes the modified image data. The bottom bits 
component, which is not included in the output, is used 
as the source for the error data, and is redistributed as 
frame internal and inter-frame error data. Gradation 
processing takes place by applying this processing to all 
of the display’s picture elements. 


Let’s look at an example of the processing that is needed 
to make a 4,096 color panel produce 16.7 million colors 
(Figure 12). In other words, a case where eight-bit input 
data is processed and four-bit data is output. The four 


bits of data are produced as a result of error diffusion. Of 
these four bits, three bits are covered by frame internal 
tone change, while one bit is handled by inter-frame tone 
change processing. 


If we look at the processing flow of a single picture 
element, the process would be as follows. (1) The error 
data from the picture element to the left (B: 3 bit) is 
added to the image data (E: 8 bits) of a certain picture 
element in frame n. This data (B + E: 8 bits) is divided 
into data for inter-frame processing (F: 5 bits) and (2) 
error diffusion data to be distributed to the picture 
element to the right (C: 3 bits). Next, (3) the error data 
(A: 1 bit) from the picture element in the same coordi- 
nate in the previous from n-/] is added to inter-frame 
processing data (F). The resulting data (F + A: 5 bits) is 
divided into display data (G: 4 bits), and (4) the error 
data (D: | bit) needed for the picture element in the same 
coordinate in the next frame nm + /. With that, the 
multi-gradation processing is complete. 


The LSI processor developed for this task (ALC 1009- 
141, hereafter referred to as the current LSI) is equipped 
with independent circuits for R, G, and B to carry out 
error diffusion processing as outlined above, and is 
designed to carry out, as a single chip, error diffusion 
processing on color TFT LCD panels (Figure 13 [photo- 
graph and caption not reproduced]). It can produce a 
display compatible with a 16.7 million full color display 
when an LCD panel designed to produce 512, 4,096 or 
260,000 colors is used. Because it controls internal 
activity by means of a synchronous vertical and hori- 
zontal signal, it can carry out the processing independent 
of the number of picture elements. (Figure 14). 
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Figure 11. Extended Error Diffusion Processing Diagram 


The original image data from the picture element to be processed is taken and, added to it, is the inter-frame error data 
from the picture element in the same position of the previous frame as well as the frame internal error data from the 
current frame immediately to the left. Among the data obtained as a result of this processing, the top bits become the 
modified image data. The bottom bits are used as the source for the error data, and are divided up into those used for 
inter-frame error processing data and frame internal error processing data, and are distributed to picture elements in 
the same coordinates in the subsequent frame as well as to the picture element to its immediate right in the same 
frame. This processing is performed on every picture element. 
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Figure 12. The Flow of Multi-Gradation Processing 


This figure shows the flow of multi-gradation processing when the top 4 bits of 8-bit image data is processed into 
display data. In this case, the bottom 4 bits become the error data for error diffusion processing. The original 8-bit 
image data (E: 8 bit) from a certain picture element in frame vn is input and, (1) the error data from the picture element 
to the left (B: 3 bit) is added. (2) This data (B + E: 8 bit) is divided into data for inter-frame processing (F: 5 bit) and 
error diffusion data to be distributed to the picture element to the right (C: 3 bit). Next, (3) the error data (A: | bit) 
from the picture element in the same coordinate in the previous from n-/ is added to inter-frame proc~ssing data (F: 
5 bit). (4) The resulting data (F + A: 5 bits) is divided into display data (G: 4 bits), and the error data (D: 1 bit) needed 
for the picture element in the same coordinate in the next frame nm + /. With that, the multi-gradation processing is 


complete. This operation processing is performed over again for all of the picture elements in real time. 





























Figure 13. 
LSI NUMBER ALC1001-131 ALC1009-141 ALC1010-141 
Number of Display Colors Supported 262,000 16.7 million 16.7 million 
Input Bits (each for R, G, B) 6 8 8 
Output Bits (each for R, G, B) 3, 4, 5 3,4,5,6 3,4,5,6 
Maximum Operation Speed (MHz) 30 55,33 33 
Power Supply Voltage (V) +5 +5, +3.3 +3.3 
Package 64-pin QFP 100-pin QFP 100-pin SQFP 
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Figure 14. Block Diagram of the Multi-Gradation Processor (ALC1009-141) 


Error diffusion processing is carried out on the input image data, eight bits each for R, B, and G, in the frame internal 
processing unit and the inter-frame processing unit. Once it passes through the data mask block, the input image data 
is first sent to the frame internal processing unit. In the frame internal processing unit, the frame internal error data 
control unit, based on a signal generated in the frame internal timing generation unit, dispatches error data from the 
picture element on the immediate left, and adds that to the error data of the current picture element. In the inter-frame 
processing unit, inter-frame error diffusion processing is carried out based on a signal generated by the inter-frame 
timing generation unit. The image data output is selected by output data selector in the processing mode selector unit 
by a mode selection signal. The error diffusion processed display data is obtained by utilizing the top 3, 4, 6 bits of 
output data for R, G, and B corresponding to the number of display colors (input bits) supported by the active IC in 
the LCD panel used by the user. The delay caused by the processing of the image data is two clock cycles. Added to 
this is another two clock cycle delay caused by control signals such as synchronous horizontal and vertical signals. 








Using the current LSI, multi-gradation processing which along with being used in devices such as TFT LCD 
can produce a full color output is possible, without panels and personal computers, also be used in liquid 
changing the active IC. Because of this, these LSI can, _ crystal televisions (Figure 15). 
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Figure 15. Example of the Application of the Multi-Gradation Preceseer 


In the figure above, (a) is an example of the inclusion of this processor into an LCD panel. Simply by installing the 
multi-gradation processor in front of the LCD panel’s timing controller, it is possible to convert 512, 4,096 and 
262,000 color LCD panels into displays which are compatible with 16.7 million colors. An example of applying this 
technology to personal computers is shown in (b) above. Through the installation of the multi-gradation processor into 
a personal computer, error diffusion processing can be carried out, and the image data can be sent out to an LCD 
display as digital data. Just like the D-A converter circuits used in the output stage to a CRT, this multi-gradation 
processor units can be installed and used at the stage where the signal is output to an LCD panel. 








Footnote 


1. The muiti-gradation processor which was developed 


performs operation processing on the 8-bit R, G, B (256 
gradations) data entered and, through the use of pseudo- 
gradation processing, is able to present a full-color dis- 
play on a 512- or 4,096-color panel. It does not display 
color by single picture element (the combination of R, G, 
and B is counted as a single picture element), but rather, 
it displays a delicate change in color through a collection 
of picture elements. Because of this, strictly speaking, it 
cannot be said that it displays 16.7 million colors. In this 
article, when we say “supports 16.7 million colors,” what 
we mean is that this panel has almost the same display 
capability as LCD panels which can produce 16.7 million 
colors. 
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MITI To Suggest Asian Countries To Adopt 
Japanese Light Water Reactors 


95P60001A Tokyo NIHON KEIZAI SHIMBUN 
in Japanese 28 Aug 94 p 1 


[FBIS Translated Text] 


The Ministry of International Trade and Industry plans 
to develop a low cost and high safety nuclear reactor for 
power generation (light water reactor) in collaboration 
with power generation equipment manufacturers and 
electric power companies for introduction to Asian 
countries and regions which are constructing nuclear 
power stations. A judgment call was required since Asian 
countries are likely to purchase low-priced Russian made 
nuclear power plants whose systems are not only poor in 
terms of reliability just as seen at the time of Chernobyl 
nuclear accident, but that also have a tendency to be 
switched to nuclear weapons production, according to 
the Agency of Natural Resources and Energy. MITI will 
set up the system for technology support and even for 
operation and maintenance of the nuclear power plants. 
MITI’s advisory committee will discuss how to provide 
technical cooperation with Asia before the end of 1994 
and start development of advanced reactors from as 
early as FY96. 


Support for Operation and Maintenance As Well 


At present, 26 nuclear power plants (14.92 million 
kilowatts capacity) are operating in Asian countries and 
regions other than Japan and North Korea. The Asian 
countries include China, South Korea, Taiwan, and 
India. In addition to China’s big expansion plans, Indo- 
nesia, Malaysia, and Thailand, which do not currently 
own nuclear power plants, are also planning new instal- 
lations. Thus, 40 additional nuclear power plants are 
expected to be installed in early 2000. 


The majority of exporters are U.S. and European man- 
ufacturers including France. But Russia is eager to 
rebuild her economy and thus anxious to sell. 


The construction cost of Japanese nuclear power plants 
is 400 to 500 billion yen each, higher than that of the 
U.S. and Europe. Russian made plants are even cheaper. 
Chernobyl type graphite-moderated reactors are said to 
cost one half that of Japanese light water reactors. The 
maintenance management for power plants is so compli- 
cated that it is diffcult even for the manufacturers. 
Therefore, MITI has decided to study power plant instal- 
lation measures which incorporate development and 
safety control of “more economical nuclear reactors” in 
Asia. 


According to their study plan, power generation equip- 
ment manufacturers including Mitsubishi Heavy Indus- 
tries, Hitachi Ltd., and Toshiba Corp. and electric power 
companies including Tokyo Electric Power Co. will 
jointly develop a simplified light water reactor which is 
at the heart of nuclear power generation. They aim at 
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developing simplified nuclear reactors whose construc- 
tion cost will be about 30-40 percent lower than those 
current! available in Japan by reducing the number of 
pipes in order to simplify operation and maintenance 
control. 


The Japanese developers will invite engineers from Asian 
countries and provide training on operation and mainte- 
nance control technical know-how. MITI will also set up 
systems to deal with operational problems including reg- 
ular inspections and malfunctions by sending representa- 
tives from the Japanese manufacturers. 


The nuclear energy subcommittee under the Advisory 
Committee for Energy (MITI Minister's advisory body) 
will hold a meeting in October to discuss nuclear power 
cooperation for Asia and prepare a specific program in 
FY95. They will consider use of overseas development 
aid (ODA) for technical support. 


Approximately 420 nuclear power plants (approximately 
344 million kilowatts power generation capacity) are 
operating throughout the ~orld. A majority of western 
countries are using high safety light water reactors, but 
the former communist block, including Russia, is still 
using many old graphite-moderated reactors. Acco: ding 
to a survey by the International Atomic Energy Agency 
(IAEA), the frequency of unexpected shutdowns per 
nuclear plant in Japan is 0.3 in 1991, 1/10 that of the 
U.S. and France. 


Toshiba Develops Vibration Damper Using 
Permanent Magnets 


95P60001B Tokyo NIKXEI SANGYO SHIMBUN 
in Japanese 19 Sep 94 p 1 


[FBIS Translated Text] 


Toshiba Corporation has developed a technology that 
relies On permanent magnets to control vibration of 
equipment by absorbing various kinds of movement 
including earthquakes. The “dynamic vibration 
absorber” works like a spring to reduce vibration by 
placing powerful cylinder‘shaped permanent magnets 
with their poles in opposition to each other. Equipment 
at nuclear power plants and power generators control 
vibration in their structures by placing supporting 
boards between floors and walls. The new technology not 
only will save considerable space, but also will reduce 
maintenance costs by more than half. Potential applica- 
tions include first of all pipes and pumps at nuclear 
power plants as well as railroad cars, autos, vibration 
controllers for driving components of indutrial 
machinery, and noise prevention. 


Toshiba developed a dynamic vibration absorber which 
incorporates 2 cylinder shaped permanent magnets 
facing each other, one of which is stabilized on the 
equipment, so that the magnetic poles are located oppo- 
site each other. Since the magnetic poles of the magnets 
are located in opposing directions, magnetic force will 
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bring them back to their original position if vibration 
moves them off center. The magnets thus work like 
springs which absorb vibration. Toshiba succeeded in 
limiting vibration to about 1/10 of normal even after 
quite strong shocks. 


Toshiba also used a copper conducting plate between the 
2 magnets to limit movement although the eddy current 
created by the movement of the magnet generated a 
magnetic field as predicted by “Fleming’s Rule.” 
Toshiba claims that it is the world’s first vibration 
damping technology that employs magnets. Toshiba will 
apply for patents in Japan, the U.S., and Europe. 


Dynamic vibration absorbers that employ coils and 
damper structures have in the past been used for high 
rise buildings and industrial chimneys. Power generation 
equipment at nuclear power plants mostly have dealt 
with the problem simply by stabilizing the equipment by 
attaching it to the floor and walls using supporting 
boards. The new technology can reduce not only the size 
of the vibration damper to '4 that of the coil method but 
also the size of costly vibration resistant buildings 
because it does not require space for supporting boards, 
etc. It is a simple structure that eliminates mechanical 
friction, thus requiring no modification cost. 


Toshiba at present is asking electric power companies to 
use the new technology at their nuclear power plants. 
Toshiba will also promote its application in the areas of 
general industrial equipment in the future. 


27th JAIF Annual Conference: Nuclear Power 
Generation and Plutonium 


94FE0770A Tokyo GENSHIRYOKU SANGYO 
SHIMBUN in Japanese 28 Apr 94 p 4 


[Text] [Boxed material] The 27th annual conference of 
the Japan Atomic Industry Forum, held in Hiroshima 
from 13 through '5 closed with the Hiroshima declara- 
tion. During the conference, the session 2 on the second 
day saw a lively exchange of arguments on the theme, 
“Nuclear Power Generation and Plutonium.” In the 
session the necessity and significance of nuclear fuel 
recycling facing an important time were reconfirmed. It 
was aimed at soliciting frank opinions from various 
nations on the issues such as how to utilize plutonium 
while removing its excessive stockpiling in the future, the 
significance of its recycling for the light water reactor, 
the problems associated with that, and the problems and 
their solutions in advancing on the reprocessing- 
recycling policy, and at clarifying future tasks. Its sum- 
mary will appear in this issue. 


Keynote Spee’: “Plutonium and Civilization” 
(Yuji Akimoto, Vice President, Mitsubishi Material) 


Between gold and plutonium (Pu), there is a vast differ- 
ence in image our modern society holds. It is because 
Pu’s energy began in the form of an atomic bomb over 
Nagasaki while gold has ruled economy as the standard 
for wealth. But it is also true that the Maya and Aztec 


JPRS-JST-94-041 
7 November 1994 


civilizations perished as a result of conflicts over gold. 
What is important is that it is up to men who use it. 


It has been argued whether or not it is possible to 
manufacture an atomic bomb with reactor-grade Pu. 
While it is certainly possible in theory, we can say that it 
is virtually impossible to manufaciure a bomb with 
reactor-grade Pu as the reliability of reactor-grade Pu is 
poor for an atomic weapon since an atomic bomb 
requires a super refined control. 


The fundamental thinking for atomic power includes an 
effective utilization of resources, and the light water 
reactor power generation is the first step toward it. There 
is a simple belief that as long as Pu is detached the U.S. 
can make its military superiority and a peaceful use of 
nuclear power coexist. And it has adopted a non- 
reprocessing line which disposes the spent fuel as it is as 
a “high-level waster material,” and has been trying to 
force that on other countries. This not only has dimin- 
ished the U.S.’s worldwide influence as a nation which 
has led a peaceful use of atomic power, but also has led 
its own nuclear power use into the dead-end as repre- 
sented in the waste material treatment problem. Further, 
as the energy resource utilization rate is mere some 0.5% 
if the spent fuel is disposed of as it is without being 
reprocessed, it not only is a wasteful use of a natural 
resource but also creates for the society a double loss by 
turning a resource into a waste material. 


While our nation’s nuclear power occupies a one third of 
the total electric power, it still uses energy insufficiently 
as a total system. Pu holds a key to whether nuclear 
power disappears as an energy which will leave a heavy 
debt to our off-springs or continues to play an important 
role in supporting our civilizations as the 21st century’s 
foundational energy. 


Panel Discussion 1. Plutonium and Civilization: Places of 
Energy Supply and Reprocessed Plutonium L. Ricco 
(phonetic), Vice President, COGEMA Corp. 


There are already 14 reactors in Europe using MO ~ fuel, 
and we can say that its Pu utilization technology is at the 
commercialization stage. 


As compared to disposing of the spent fuel as it is, the 
extraction and utilization of Pu is economically advan- 
tageous as it reduces the waste volume up to one one- 
thousandth. 


The Pu control is very much possible if it is correctly 
treated, as in the report made public at the end of last 
year by the Department of Energy on Pu transportation 
by the “Akatsuki Maru.” 


The reutilization of the spent fuel in the nuclear power 
field, in the midst of a world-wide recycle atmosphere, 
can be regarded as the modern industry’s mission. 


Yasutaka Moriguchi, Section Chief, Nuclear Fuel, 
Nuclear Power Division, the Agency of Science and 
Technology 
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With regards to the issue of whether Pu generated by 
nuclear power generation is utilized or disposed of as a 
waste material, Japan has consistently followed as its 
fundamental policy “nuclear fuel recycle” in order to 
make use of the strength of nuclear power generation 
which generates a large volume of energy out of a small 
amount of resource. It is, first of all, because for Japan, 
dependant upon other countries for the majority of 
resources, it is important in terms of securing energy 
security since the utilization of nuclear fuel recycle, 
which is not likely subject to resource restrictions, 
expands energy selections. 


Further, nuclear power generation contributes to the 
preservation of resources and environment by not gen- 
erating carbon dioxide which is a cause for the global 
warming phenomenon nor the substance to cause acid 
rain, and by reducing the volume of disposed material by 
recycling useful materials in the spent fuel. 


Further, the reasons for an effective use of limited 
resources lie in reasons such as a decrease in the 
consumption of fossil energy and uranium, which will 
contribute toward a stable, long-term global energy 
supply and demand. 


Payne: Japan has officially announced that its Pu stock- 
pile amount will be 80 to 90 tons after 2010, but are there 
any security problems in terms of its diversion from its 
intended use, or of other countries, following Japan’s 
example, having their own reprocessing plants and 
FBRs? 


Moriguchi: What was meant was not stockpiling. What 
was meant was that it will be balanced by 2010 between 
the aggregate demand and supply at around 80 to 90 
tons. And the administration has been making efforts to 
make the plan more transparent. 


Ricco: It is considered the best policy to extract Pu out of 
the spent fuel and to burn it in terms of nuclear non- 
proliferation. 


Akira Ikegami, Vice President, Tokyo Electric Power Co., 
Inc.: It is considered that about 3C% of the power 
generated by an ordinary light water reactor is by Pu. Is 
the problem with Pu in the fuel the problem of the 
burning of uranium itself? 


Payne: I do not mean to oppose the use of Pu energy. I 
have a concern over the isolation of Pu from the spent 
fuel as a short-term problem, namely, a problem in terms 
of safety assurance over the next 20 years. 


Various Problems Associated with the Use of Plutonium 
and Their Measures: 


C. E. Payne, Senior Researcher in charge of Nuclear 
Power, Natural Resources Defense Council 


We cannot say now is the appropriate time for Pu 
utilization because the isolation of Pu from the spent fuel 
and its utilization create too heavy a burden on the 
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current assurance measure system of IAEA, the preven- 
tion of the theft and use of nuclear material becomes 
difficult, and the danger of nuclear proliferation 
increases. 


According to the research data by the U.S. Los Alamos 
National Laboratory, it is understood that it is possible 
to develop a nuclear weapon with sufficient destructive 
power by using a small quantity of reactor-grade Pu. 


As the long-term advantage of utilizing Pu can be seen 
from the standpoint of the resource issue, there is no 
problem for Japan to continue in the research and 
development of the FBR technology and make use of it 
in the future. But, from the fact that it is possible to 
develop a nuclear weapon with a small amount of Pu, the 
current international watch system with IAEA at its 
center is insufficient. 


P. Felbeak (phonetic), Special Researcher, SYNATOM, 
Corp. 


At the end of much debate, Belgium Congress approved 
of the use of the light water reactor for Pu. The power 
companies as well are experienced in the actual produc- 
tion of Pu and MOX fuels and have much knowledge of 
them. In comparing the utilization of Pu from disassem- 
bled nuclear weapons as MOX fuel with disposing of it as 
waste material by glassifying it, the utilization of it as 
MOX fuel wins out from the following standpoints: 


1) it is technologically well developed and immediately 
available; 


2) the construction time for the necessary MOX fuel 
processing facility is 3-5 years after its approval; 


3) it is economical; 
4) it has a high level of verifiability and safety; 


5) it has a similar degree of nuclear proliferation 
resistance to that of light water spent fuel, as it is 
converted into MOX fuel; 


6) the disposal of MOX spent fuel is possible without it 
being differentiated from the light water spent fuel, 
which would not create new waste material control 
problems. 


Hiroaki Nakano, Director, Power Reactor and Nuclear 
Fuel Development Corp. 


PRNFDC has established, in terms of the development 
of nuclear fuel cycle technology, its processing capability 
for 90 tons per year at Tokai reprocessing facility, plans 
to start the construction of the “recycle device testing 
facility,” and will work out, around 2010, on the details 
for the construction plans for the reprocessing facility for 
the fast breeder. We will make an effort to further 
improve the reliability and economics of Pu processing 
technology. As for the high level waste material treat- 
ment technology, we will develop glassification tech- 
nology in addition to stratigraphic treatment study and 
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stratigraphic study. And as for nuclear non-proliferation, 
we have achieved a great result by cooperating for the 
improvement and advancement of the safeguard tech- 
nology in addition to the acceptance of IAEA inspections 
and proof of strict nuclear material protection measures. 


In conclusion, as for the development of Pu utilization 
technology, while attending to the progress status on the 
research and development, environmental effects, 
economy, nuclear non-proliferation, circumstances sur- 
rounding Pu, and the transfer of technology, we need to 
tackle the issue of a new recycle technology development 
and to establish flexible as well as solid technology 
system. 


3. Information Disclosure and Public Decision: 


R. Hays, Managing Director, British Atomic Industry 
Council 


In the case where the majority of the public has a 
negative impression on the nuclear industry, how to 
resolve that is a global task, which requires a global 
solution. In terms of gaining their understanding for the 
nuclear industry, unless the personnel engaged in the 
industry are being trusted, what they say does not receive 
a universal acceptance. In other words, it means that the 
fostering of the sense of confidence is the utmost impor- 
tant, more than anything else, in disclosing the informa- 
tion, and the same can be said when it comes to the use 
of Pu. 


The nuclear industry must point out that Pu for nuclear 
weapons, which is the sauce for the negative image for 
Pu, can safely be treated by utilizing Pu in the form of 
MOX fuel in the light water reactor and must make it 
clear that it is undertaking the task by separating Pu for 
the military use from Pu for the public consumption and 
with a strict control system. 


Ikegame: Although there is a notion that it is possible to 
manufacture with ease a nuclear weapon with reactor- 
grade Pu, but it is an erroneous notion. There is no past 
precedent that a nuclear weapon was manufactured with 
reactor-grade Pu, and even if it happens to be manufac- 
tured, there are problems in handling during the manu- 
facturing such as radiation exposure. Further, even the 
weapon-grade Pu requires numerous performance tests 
and days till it becomes a nuclear weapon, and it is 
considered that it cannot easily be converted. 


To think of what sort of countries may attempt to 
possess nuclear weapons in secrecy, the tendency for that 
is when there exits a threat from the surrounding coun- 
tries and it cannot be coped with with ordinary weapons. 


In conclusion, technology is something which after all 
proliferates, and it is difficult to prevent it. It is necessary 
to eliminate the elements for the possession of nuclear 
weapons by establishing a global framework. 


Payne: What I am insisting upon is the fact that it is 
possible to manufacture a nuclear weapon with a consid- 
erably high level of performance with the reactor-grade 


JPRS-JST-94-041 
7 November 1994 


Pu. The U.S. has been manufacturing nuclear weapons 
exclusively with Pu for the military use, but we cannot 
say for sure that the counties other than the five nations 
possessing nuclear weapons would not convert Pu for the 
civilian use by means of the perfected nuclear fuel cycle. 
At present when there is no international framework in 
order to treat Pu with an absolute safety, I am opposed to 
its recycle use. 


Moriguchi: Japan is not able to rebut whether or not 
reactor-grade Pu can be converted to nuclear weapon, 
since we have been conducting a Pu treatment research 
solely from the standpoint of the peaceful use of nuclear 
power. However, the United States Conference for 
Energy (USCEA) has published a report saying that it is 
impossible to manufacture a reliable nuclear weapon 
with such conversion. 


MITI, China To Cooperate on Nuclear Energy 
Safety 


94FE0770B Tokyo GENSHIR YOKU SANGYO 
SHIMBUN in Japanese 12 May 94 p 2 


[FBIS Translated Text] On 3 May the Ministry of 
International Trade and Industry’s Agency of Resource 
and Energy reached a cooperation agreement on nuclear 
power safety with China’s National Nuclear Safety 
Bureau. Agency’s Director General Hiroki Kawada 
visited Beijin and signed the agreement. 


Since the Japan-China nuclear power agreement was 
signed in July, 1986, various types of cooperative efforts 
have been made, and, as China is entering the phase of 
the full utilization of its nuclear power stations including 
the recent operation of Qinshan power station, they 
decided to strengthen their cooperative relationship 
including the exchange of information on safety. It is 
aimed at improv:ng the nuclear safety on both nations 
through information exchange for nuclear power safety 
regulations, operational experiences, and safety research 
under this agreement. 


Specifically, it includes: 


1) hosting the information exchange meetings on 
nuclear power generation safety (approximately once 
a year, the sponsorship alternates between the two 
countries); 


2) exchanging the information disclosed on nuclear 
power generation safety (approximately once a year, 
the both countries to take turns in sending the 
information in mail); 


3) exchanging and inviting experts in nuclear power 
generation safety; 


4) mutually and promptly notifying of accidents associated 
with a nuclear power generation plant. 
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PNC Shows Third Plutonium Development Room 
To Reporters 


94FE0770C Tokyo GENSHIRYOKU SANGYO 
SHIMBUIN in Japanese 26 May 94 p 1 


[FBIS Translated Text] On May 20, the Power Reactor 
and Nuclear Fuel Development Corporation opened to 
the Japanese and foreign reporters Tokai Office Pluto- 
nium Fuel Number 3 Room, located in Ibaraki Prefec- 
ture, whose plutonium in-process holdup had reached 
about 70 kg, which Director Leventhal (phonetic) of the 
Institute of Nuclear Materials Management in the U.S. 
pointed out is problematic in terms of nuclear non- 
proliferation. 


The swift disclosure after the problem was pointed out 
was aimed at conveying within the country as well as 
outside the country that approximately 70 kg of pluto- 
nium was solely inside a glove box of the facility, which 
had been receiving strict inspections by the International 
Atomic Energy Agency (IAEA), and that an effort has 
been made for an improvement by having already 
removed some of the glove boxes with a high holdup 
volume, and by operating with new glove boxes in which 
it is difficult for plutonium power to accumulate. The 
reporters who packed the room were 65 in number, out 
of whom 34 made up of the foreign corps which 
exceeded the Japanese, representing 9 countries and 21 
companies, out of whom 4 companies from Korea, 
besides the U.S., the Great Britain, and France, were 
prominent. 


The Plutonium Number 3 Development Room is, as a 
FBR fuel production line, capable of producing annually 
5 tons of MOX (uranium-plutonium mixture oxide fuel), 
producing fuels for the test reactor, “Joyo” and the 
reactor, ‘““Monju” since the start of plutonium test in 
April, 1988. It began the production of the initial charge 
fuel for “‘“Monju”’ in October, 1989, completing every- 
thing in January, 1994. 


While the experience in the production of MOX fuel had 
previously been gained through the Number | and 2 
Development Rooms, Number 3 Development Room 
resulted in having plutonium powder in the space 
between the devices more than expected as the devices 
inside the glove boxes became complex due to the 
remote, automated systems employed in a large scale in 
order for a large scale improvement in productivity and 
lowering the operators’ radiation exposure. 


PRNFDC, while it has been conducting a strict measure- 
ment control in the nuclear material traffic, has also been 
conducting the measurement, since 1991, of the pluto- 
nium hoidup volume in the glove boxes of the facility, 
using the in-process holdup measuring device (GBAS) 
which it jointly developed with the U.S. Department of 
Energy Los Alamos Institute, and which measures the 
neutrons coming out of the plutonium. 


The holdup as of April, 1994, despite the regular collec- 
tion operations, reached the total of about 70 kg (con- 
version into metal plutonium), approaching the 
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“significant volume” which constitutes one of the cri- 
teria for plutonium nuclear bomb production, since 
GBAS’s measurement error is about 10%, and IAEA had 
been requesting for its improvement. 


Out of 17 glove boxes with their holdup volumes being 
verified, those with particularly large holdups are two in 
the molding process which manufactures fuel pellets by 
compressing MOX powder, and one in the grinding 
process which grinds the pellets after sintering, the 3 of 
which occupies 60% of its entirety. 


Even before the problem surfaced, PRNFDC had 
already developed an improved device whereby not only 
the powder is hard to hold up but also is continuously 
sucked up for collection, had already detached the 3 
glove boxes which had become a problem, had already 
installed at the different locations nearby one of the 
improved type for the grinding process last January, and 
two for the molding process this past April. The cost for 
the new device was about ¥ 500 million per unit. 


As a result, it has already resulted in a decrease in the 
marginal increase of the holdup. On the other hand, the 
pellet manufacturing device within the old glove boxes 
will be disassembled and cleaned on the site, and, 
further, the glove boxes themselves will be transferred to 
another location within the facility and the holdup will 
be collected, but it is expected for that to take a few 
years. 


Advisory Committee for Energy Presents Interim 
Report on Nuclear Energy 


94FE0770D Tokyo GENSHIRYOKU SANGYO 
SHIMBUN in Japanese 2 Jun 94 pa 


{[FBIS Translated Text] 


The nuclear power section (Section Chief: Yoshihiko 
Ryokaku, concurrently Chairman of the Comprehensive 
Energy Advisory Committee) of the Comprehensive 
Energy Advisory Committee had firmed up the frame- 
work of its interim report by 27 May. The discussion this 
time around was aimed at revealing cohesive policies 
flexible to future changes, on the basis of the recent 
climate changes surrounding nuclear power utilization. 
As for the policy on plutonium utilization in particular, 
central to the policy on nuclear fuel cycle, the policy to 
utilize with certainty all of the plutonium returned from 
overseas will be made clear with “no possession of 
surplus plutonium” as the fundamental policy. While 
winning by this the understanding within as well as 
outside the country, the policy is to firmly promote the 
plutonium utilization policy with the re- 
treatment/recycle line as its center column. As for the 
nuclear power generation policy, the issues such as the 
technical development of the future reactor with a long- 
term outlook of the light water reactor in view, its further 
safety and reliability, the strengthening of the measures 
to deal with the reactors with many years of operation, 
and the strengthening of further effort toward the 
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nation’s agreement will be incorporated. It is scheduled 
to work out the summery on its interim report at the 
meeting of the nuclear power division scheduled to be 
held on 10 June. 


The recent scene surrounding nuclear power reflects 
some hectic activities including measures to deal with 
environmental issues, to begin with, nuclear nonprolif- 
eration issue, and the relaxation of the supply of and 
demand for uranium. The nuclear power division has 
taken a close look at such climate changes, investigated 
the preconditions such as the prospect on uranium 
supply and demand, for example, which would consti- 
tute the foundation for policies, and firmed up the 
fundamental directions for the policies on the basis on 
those. 


As a result, with regards to nuclear fuel cycle, it has 
expressed its thinking that the technical development 
which would enable the utilization of plutonium by the 
FBR by around 2030 should be pursued. By listing the 
elimination of the concerns in terms of safety, economy. 
and global nuclear nonproliferation as its major point, 
the policies such as the amount of plutonium which is 
more than necessary not being domestically recovered or 
the sure utilization of the full amount of the recovered 
plutonium and returned plutonium from overseas will be 
clearly described. And with regards to the breeding 
ability of a FBR, it will indicate its thinking on it so as to 
deal with it in a flexible manner upon verifying it. 
Further, it will formulate its policy to tackle as its 
priority the technical development toward improving 
nuclear nonproliferation. 


It will aim at a rational development schedule relevant to 
that. It will fundamentally be matched with the nuclear 
power development and utilization long-term plan 
mainly in terms of the start of plutonium thermal 
utilization during the second half of the 1990s, the 
operation of the private-sector’s first reprocessing plant 
after 2000, the start of the construction for the FBR 
demonstration reactor at the beginning of the 2000s, and 
the start of the operation of a conversion demonstration 
reactor of a new type at the start of 2000. 


On the other hand, as for the nuclear power generation, 
the points such as the long-term feasibility of the light 
water reactor, its long-operational age, its decommis- 
sioning, and the formation of the national consent have 
been raised. 

Of these issues, while promoting further the disclosure of 
information including the authorization and license doc- 
uments for the nuclear power generation station in order 
to strengthen the PR measures directed toward the 
promotion of the national consent, an effort to promote 
the power generation site to be made and the “coexist- 
ence of the sense of ease and the local area”’ are part of 
them. And it also shows the fundamental thinking such 
as the advancing of safety evaluation technology and the 
supporting of the better communication between a local 
administration and its residents by using a third-party 


organization. 


JPRS-JST-94-041 
7 November 1994 


Further, in terms of the long-term feasibility of the light 
water reactor, it will promote the advancement of light 
water reactor technology including the development of the 
reactor of a new type with better safety and reliability. In 
terms of the measures to deal with a reactor with a 
long-operation age, it will promote the review of regular 
inspection appropriate to the long-operational age. 


JAERI Plan for MOX Failed Fuel Experiment 


94FE0770E Tokyo GENSHIRYOKU SANGYO 
SHIMBUN in Japanese 2 Jun 94 p 1 


[FBIS Translated Text] The Japan Atomic Energy 
Research Institute is proceeding with a plan to conduct an 
irradiated MOX (plutonium/uranium mixture oxide) fuel 
failure test with the Nuclear Safety Research Reactor 
(NSRR) known as the reactor fuel safety test reactor. 


With our country’s plan to use the MOX fuel for the light 
water reactor and the fast breeder reactor, the test with 
the NSRR is aimed at obtaining data for safety, etc., in 
preparation for the full use of MOX fuel. For this, JAERI 
submitted to the state a modification request for the 
NSRR facility last December, to which the Agency of 
Science and Technology, its administrative agency, 
issued this past March its safety review result for “no 
problems,” and the Atomic Power Safety Commission is 
currently conducting its review. 


The NSRR is exclusively a research reactor for safety 
research, Commonly called ‘“Toriga reactor,” it is suited 
for the failure test for various fuels as it is capable of 
pulse operation putting out a high instantaneous output 
of 23 million kw. While the safety of the reactor at the 
time of reactivity accident is evaluated by the way fuel 
behaves, the country’s safety review sets the safety 
evaluation standard against the reactivity accident, using 
this reactor’s test results as a reference. 


JAERI plans to start this MOX fuel failure test next year 
and will implement it over the next several years, and it 
is expected that the data for the country’s safety evalua- 
tion standard to be established will be obtained. Further, 
the unirradiated MOX fuel failure test using this reactor 
is already being conducted in cooperation with the 
Power Reactor and Fuel Development Corporation. 


PNC To Start Actinide Burnup Research 


94FE0770F Tokyo GENSHIRYOKU SANGYO 
SHIMBUN in Japanese 9 Jun 94 p I 


[FBIS Translated Text] Starting this year, the Power 
Reactor and Fuel Development Corporation will begin a 
full development of a new recycle system technology which 
will, instead of totally isolating and recovering minor 
actinides such as neptunium and americium, mix them 
with uranium-plutonium mixture oxide (MOX) and make 
that into a fuel. This recycle system, because it is difficult 
to recover elements such as plutonium from the spent fuel 
in the simple substance form, which will strengthen 
nuclear non-proliferation and work to decrease in the 
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environmental burden due to a decreased amount of waste 
material generated and toxicity, is to occupy an important 
place in the future technology development in the new 
nuclear power long-term plan, and will be a new target with 
which PRFDC ought to tackle. 


The current recycling method individually isolates and 
recovers plutonium-uranium and trans uranium (TRU) 
through reprocessing the spent fuel by Purex process. 
With the new development this time around, the 
thinking is to implement 3 following approaches: 


1) by improving the conventional Purex process, a co- 
processing type technology which mixes and recovers 
plutonium-uranium-neptunium; 


2) after re-recovering (Truex process), in addition to the 
preceding recovery, americium and curium from the 
high level waster liquid in the reprocessing process, 
the burnup of these and rare earth element com- 
pounds such as rhodium and palladium along with 
plutonium and the like at the same time in the 
reactor, and; 


3) mixing plutonium-uranium-actinide at the same time 
and recoveiiig them through a new principle (a 
non-Purex process) in place of Purex process. 


As for the mixing recovery of plutonium-uranium- 
neptunium in the first approach, they are extractable within 
the realm of the current technology as they possess similar 
ions, and it can be handled at Tokai reprocessing plant. And 
in the fast reactor the core burnup reactivity improves by 
adding neptunium, with which the maximum of about 8% of 
actinide can be burnt up. 


The americium and curium recovery in the next approach 
requires further engineering development. Thé cold tests on 
the technology to isolate rare earth elements from actinide 
have been tested at the Oakridge National Institute, but they 
are yet to be verified. As their chemical characteristics are 
similar, their isolation is difficult, and the research from the 
bottom up is necessary. According to the calculation, it is 
said that about 90% of actinide can be isolated from a high 
level waste liquid. In terms of fuel, some researches say that 
it is efficient to use plutonium-uranium-neptunium as 
driver fuel, and americium and curium as target fuel. For 
the fuel fabrication in this case, two methods are being 
considered: 


1) atomized thermal decomposition method, 


2) gelling method. with the fuels by these, the calcula- 
tion shows that the maximum of about 16% of 
actinide burnup can be expected. 


In terms of non-Purex methods, on the other hand, 
various options such as a method with a new extraction 
material and a dry process are being considered, and 
future basic research plays an important role. 


Such actinide recovery tests are expected to be conducted at 
the recycle equipment testing facility (RETF) to be com- 
pleted after year 2000 and at the reprocessing testing plant 
with the start of its operation scheduled in the 2010s. 
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PNC, Canada’s AECL Sign Joint R&D for HLM 
Underground Disposal 


94FE0770G Tokyo GENSHIRYOKU SANGYO 
SHIMBUN in Japanese 9 Jun 94 p 1 


[FBIS Translated Text] On 3 June the Power Reactor and 
Fuel Development Corporation reached with Atomic 
Energy of Canada, Ltd. (AECL) an agreement on a research 
development cooperation in the area of radioactive waste 
material control. 


The cooperation agreement is on stratigraphic study 
pertaining to the stratigraphic treatment of high level 
radioactive waste materials, and the following items will 
be implemented: 


1) an underground testing research pertaining to earth 
science, rock characteristics, hydraulics, artificial 
barriers and reclamation; 


2) the measurement technology pertaining to strati- 
graphic characteristics; 


3) a research on material behavior and the translation of 
radioactive nuclides; 


4) a performance evaluation of disposal system; 
5) information exchange for media activities. 


The cooperation will be carried out through meetings for the 
experts on specific themes, information disclosure and 
related arguments, visits by experts and researchers, joint 
research, and other means. The future meetings between the 
both parties will be held at the earliest possible opportunity 
to deal with the specifics of the operation. The agreement 
will be in effect for 5 years after the signing. 


Severe Accident Management Plan for 51 Nuclear 
Power Plants 


94FE0632A Tokyo NIKKAN KOGYO SHIMBUN 
in Japanese | Apr 94 p 15 


[FBIS Translated Text] Nine electric power companies 
and the Japan Atomic Power Company announced on 31 
their severe accident management from the standpoint 
of both operations and facilities against contingencies of 
serious damage and injuries such as core melting or 
damage at nuclear power plants. 


The 10 companies’ measures center around the improve- 
ment on 4 mechanisms: 


1) reactor shutdown; 
2) flooding of reactor and containment vessel; 
3) heat removal from the containment vessel, 


4) reenforcement of power supply means, and will make 
the comprehensive prevention and safety at nuclear 
power plants more thorough. 


The reactors covered by the measures are 51 reactors (46 
in operation, 5 under construction) for the 10 companies 
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combined, and while the cost necessary for the measures 
is expected to be several hundreds of million yen to more 
than | billion yen per reactor, it should not affect the cost 
of power generation. 


The 10 companies will submit these severe accident 
measures to the Ministry of International Trade and 
Industry, and it wili evaluate each company’s plan by 
June, and the Atomic Safety Commission will study 
them by the end of the year. While each company is to 
integrate its severe accident measures at the regular 
inspection time through detailed designs, the start of the 
construction for the measures will be after the fall of 
1995 at the earliest. While these measures are to be 
“implemented as voluntary safety measures” on the part 
of the utility companies, the 10 utility companies are to 
complete the severe accident measures for all of the 51 
reactors including boiling water reactors (BWR) and 
pressurized light water reactors. 


In terms of specific measures, for the BWR used by 
companies such as the Tokyo Electric Power Co., Inc.: 


1) in terms of reactor shut-down mechanism, the inser- 
tion of a control rod will be made more certain, and 
in the event of its failure the reactor will be shut down 
by filling the core with neutron absorber; 


2 


~~ 


in terms of improving heat removal function, water is 
poured into the reactor and containment vessel with 
an extinguisher pump even if the emergency core 
cooling system (ECCS) breaks down; 


3) in terms of containing radio-activity, the expanded 
vapor in elevated temperature will be released 
through the water filter and its pressure is reduced 
even if the facility to remove heat from the contain- 
ment vessel breaks down. 


For the PWR used by companies such as the Kansai 
Electric Power Co., Inc.: 


1) in terms of reactor shut-down mechanism, the reactor 
will be shut down by filling the core with neutron 
absorber in the event of failing to insert the control rod; 


2) to remove heat, the fuel pool water is poured into the 
core to cool even if the water source for ECCS dries up; 


3) in terms of containing radio-activity, the hydrogen 
which is generated is burnt up and restored to water to 
reduce its pressure by cooling the high-temperature 
vapor by utilizing the containment vessel air condi- 
tioner. 


Utility Companies Joint Efforts for Higashidori 
Nuclear Power Plant 


Tokyo NIKKAN KOGYO SHIMBUN in Japanese 
7 Apr 94 pl 


[FBIS Transiated Text] Tohoku Electric Power Co., Inc. 
and the Tokyo Electric Power Co., Inc. took over the 
design of Kashiwazaki Kariwa reactors 6 and 7 (Niigata 
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Prefecture, 1.356 million kw of output each), of the 
Advanced Boiling Light Water Reactor (ABWR), under 
construction by Tokyo Utility Company and reached a 
basic agreement on a joint development in relation to 
Higashidori nuclear power plant (Higashidori Village, 
Shimokita County, Aomori Prefecture) construction 
plan, which is scheduled to begin in 1998. At the same 
time, they began talks with both Hitachi, Ltd. and 
Toshiba Corp., reactor makers, in order to seek their 
cooperating in reducing the construction cost. This will 
be the first time, in a large-scale power source invest- 
ment such as nuclear power, for utility companies to 
work jointly from the reactor design to the construction 
cost control. 


Higashidori nuclear power plant where Tohoku Electric 
Power Co., Inc. and the Tokyo Electric Power Co., Inc. 
will jointly be housed (4.2 million m? for Tohoku Elec- 
tric Power Co., Inc., 4.9 million m? for the Tokyo 
Electric Power Co., Inc.) will house 4 1.1-million-kw 
class reactors (2 reactors each for Tohoku Electric Power 
Co., Inc. and the Tokyo Electric Power Co., Inc.), the 
total of 4.4 million kw, for the first phase of the devel- 
opment plan. All 4 reactors together will be submitted to 
the Electric Power Source Development Coordination 
Council (Prime Minister’s advisory body) in March, 
1995, and the construction for the number | reactors for 
both companies are scheduled to begin in 1998 and their 
operations in 2004. The reason for Tohoku Electric 
Power Co., Inc. and the Tokyo Electric Power Co., Inc. 
switching the reactors from the initial boiling water light 
water reactor (BWR) to their taking over the design for 
Kashiwazaki Kariwa reactors 6 and 7, ABWRs, is due to 
both reliability and economic aspects. 


To further safety as compared to the BWR, the ABWR 
incorporates a number of measures including the reactor 
recirculation pump which was placed outside the reactor 
pressure vessel to be replaced with an internal pressure 
vessel pump. This makes it easier to engage in the 
operations and severe accident management against 
serious damages such as the reactor meltdown and 
damage at a nuclear power plant. 


Further, the employment of an internal pump allows a 
shorter construction period and a decrease in materials 
used due to a smaller area to house a reactor and the 
reactor containment vessel, which presents an advantage 
so as to be able to generate a reduction in the construc- 
tion cost by 15-20% as compared to the BWR with the 
same output. In addition, taking over of the design for 
Kashiwazaki Kariwa reactor 6 with its operation sched- 
uled to begin in December, 1996, and the reactor 7 with 
its operation scheduled to begin in July, 1997, will 
enable to work toward an improvement of safety and 
economy for the construction of Higashidori Nuclear 
Power Plant, using the nuclear devices in actual opera- 
tion as a reference. Both Tohoku Electric Power Co., Inc. 
and the Tokyo Electric Power Co., Inc. will request 
Hitachi, Ltd. and Toshiba Corp., in charge of Kashi- 
wazaki reactors 6 and 7 nuclear devices, for their coop- 
eration in the construction cost reduction for 
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Higashidori, and will continue in talks with them 
as to the design, construction method, and material 
acquisition. 


The Institute of Nuclear Safety System, Inc. 
Cooperates with China for Nuclear Power Plants 
Development 


94FE0632C Tokyo NIHON KEIZAI SHIMBUN 
in Japanese 19 Apr 94 p 11 


[FBIS Translated Text] The Institute of Nuclear Safety 
System, Inc. (Nobuaki Kumaya, President), funded by 
Kansai Electric Co., Inc. will begin an exchange relation- 
ship with China’s energy-related organizations and uni- 
versities such as China Science Academy and Peoples 
University, and will cooperate in China’s promoting of 
its nuclear power generation. 


As this Institute is engaged in the nuclear-related 
research such as safety activities in the work place and 
public information on nuclear power, it will cooperate, 
based on its track-record on these, with sociological 
research and investigations such as the work place safety 
at a nuclear power plant and public opinion poll, and will 
support China’s movement to promote nuclear power 
plants. 


It plans, in a near future, to conduct jointly with China 
Science Academy’s Institute of Psychology a “leadership 
in the work-place survey” targeted at the personnel for 
China’s power plants including nuclear power plants. 
Out of the thinking that it is necessary to avoid personnel 
troubles in addition to technical problems in order to 
establish nuclear safety, NSSL conducted last year a 
superiors’ leadership suitableness survey from the stand- 
point of the subordinates targeted at 1,500 administra- 
tive personnel at Japan’s nuclear power plants. It will 
cooperate in establishing nuclear safety by employing a 
similar method in China as well. 


China has decided that sociological activities such as an 
understanding for energy situation and improvement of 
nuclear reliability are necessary in order to construct 
more nuclear power plants, and has sought for coopera- 
tion from NSSL with a track-record. 


MITI, China National Nuclear Safety Bureau To 
Sign Nuclear Power Safety Cooperation 
Agreement 

94FE0632D Tokyo NIKKAN KOGYO SHIMBUN 

in Japanese 30 Apr 94 p 2 


{[FBIS Translated Text] On 3 May the Ministry of 
International Trade and Industry will sign the “Nuclear 
Safety Cooperation Agreement” with the China National 
Nuclear Safety Bureau. Since China is about to start a 
full operation of nuclear power generation including the 
start of commercial operation in a near future at Qin- 
shan power plant in Chekian Province, there has been an 
increasing degree of need to exchange information on 
safety between Japan and China. Hiroki Kawada, 
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Director General, Agency of Natural Resources and 
Energy, will represent Japan at the signing ceremony for 
the agreement. 


Four items pertaining to nuclear generation safety based 
on Japan-China Nuclear Treaty will be signed this time 
around: 


1) a information exchange meeting will be held once a 
year, 


2) disclosed information will be regularly exchanged; 
3) experts will be exchanged or invited, 


4) upon occurrence of an accident its details and the 
measures to deal with it will mutually be communicated. 


China, after the U.S., France, South Korea, and others, 
will be the 6th. nation with whom Japan has made this 
type of agreement. China plans to operates nuclear 
power plants with an output of about 2.1 million kw (3 
reactors) by the end of 1995, and of about 3.3 million kw 
(5 reactors) by the end of 2005. To that end, it has been 
preparing the structure to check on the nuclear power 
safety such as the National Nuclear Safety Agency com- 
piling the “Nuclear Safety Report” since 1991. 


High Level Waste To Be Shipped from France to 
Japan in Feb 1994 


94FE0632D Tokyo NIKKEI SANGYO SHIMBUN 
in Japanese 21 Apr 94 p 2 


[FBIS Translated Text] Four electric power companies, 
Tokyo, Kansai, Shikoku, and Kyushu, announced a plan 
to begin the transport to Japan of high level radioactive 
waste material generated from spent nuclear fuel repro- 
cessed by a French nuclear fuel company (COGEMA) 
next February. The waste will be transported by ship to 
the exclusive depository facility in Rokkasho Village, 
Aomori Prefecture, for storage. It will be the first time in 
history that Japan will receive reprocessed high-level 
radioactive waste since a commercial reactor began 
operating in the 70s. The future plan is to receive as the 
utility industry as a whole more than 3,000 tons by 2003 
including the portion requested from the Great Britain, 
and the processing of spent nuclear fuel will be in a full 
swing. 


Out of what would be generated from the spent fuel, the 
transport of plutonium to Japan has already begun at the 
end of 1992. Since high-level waste, the main compo- 
nents of which are strontium, cobalt, and others, has a 
high radioactivity and is highly dangerous, it gets mixed 
and solidified with glass and is sealed in a stainless 
container. 


Twenty-eight 410-kg containers, about 11.5 tons in total, 
will be transported this time around. The shipment will 
leave COGEMA’s Larg (phonetics) plant located in Nor- 
mandy, Northwestern France, next February, and is 
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scheduled to arrive in Japan between the end of March 
and the beginning of May next year. Its itinerary route 
has not been determined. 


Following next year, the marine shipment will be 
received at the rate of 3 times a year, and will be stored 
within the depository facility at Rokkasho Village for 
30-50 years. 


MITI’s Energy Agency Presents “Simplified Light 
Water Reactor” 


94FE0632F Tokyo NIHON KEIZAI SHIMBUN 
in Japanese 25 Apr 94 p 17 


[FBIS Translated Text] The Ministry of International 
Trade and Industry’s Agency of Natural Resources and 
Energy compiled its development plan for the “Simpli- 
fied Light Water Reactor” using simplified devices as the 
next generation’s nuclear power generation technology 
with a low cost and an enhanced safety. Its advantage lies 
in the use of natural forces such as gravity and convec- 
tion for its safety devices and in the elimination of 
complicated devices such as pumps and motors, and it 
results in less error activities as compared to the conven- 
tional light water reactor. Its utilization would reduce the 
site cost for the domestic nuclear power plants, and it 
presents a great hope for the technology transition for 
developing countries, and the future plan is to work 
further on the conceptualization and cost. 


According to the concept, the simplified light water 
reactor utilizes the existing technology for its vital part 
such as power generation system and is structured with 
only simple devices for the peripheral safety devices. In 
terms of the emergency core cooling system (ESSC), for 
example, the method is to provide a tank on top of the 
core, and, in the event of an accident, to pour the cooling 
water from the tank with the operation of gravity. The 
containment vessel has double outer walls in the space of 
which air flows, and its convection current cools the 
containment vessel. 


It is aimed at reducing the pumps and pipes by 40% - 
80%, and thus a reduction in the construction cost. It is 
understood that there is a provision for safety in such a 
manner that the accident is taken care of without the 
presence of an operator. 


While the administration and the electric power industry 
have set forth the utilization of the fast breeder, there has 
been an extensive delay in the development schedule. 
Further, when a new nuclear generation site is built, 


JPRS-JST-94-041 
7 November 1994 


there is a tendency toward cost increase due to a pro- 
longed site negotiation. For this reason, the MITI has 
decided to move with the study of the simplified light 
water reactor as it plays a role of a “link” to the fast 
breeder. 


Agreement Reached with Local Fishing Group for 
Construction of ATR 


Tokyo NIKKAN KOGYO SHIMBUN in Japanese 
30 Apr 94 p 10 


{[FBIS Translaced Teaij In relation to the problem asso- 
ciated with the advanced thermal reactor (ATR, 606,000 
kw output) demonstration reactor construction planned 
by Electric Power Source Development Co., Ltd. in 
Oma-machi, Aomori Prefecture, the community’s 
Okudo Fishermen’s Cooperative Association decided to 
accepi the fishing compensation for ¥ 3.88 billion pre- 
sented by the Aomori Prefecture mediator. Since Oma 
Fishermen’s Cooperative Association on the other side 
has decided on accepting the compensation, it meant 
that all the fishing compensation problem associated 
with EPSCC’s ATR plan was resolved. 


The current schedule for the ATR demonstration reactor 
construction shows the start of its construction to be in 
April, 1997, and the start of its operation in 2003. 
However, in reality, the land acquisition negotiation for 
the remainder of about 10% of the construction site 
needs to continue, and an additional environmental 
assessment work needs to be conducted. On account of 
this, the reality is that it is very difficult for EPSCC to 
submit the plan to the Power Source Development 
Cooperation Council (Prime Minister’s Advisory 
council) meeting in December, 1994. 


EPSCC petitioned for the environmental investigation 
in relation to the ATR construction plan in 1983. Sub- 
sequently, it faced a rough going on the fishing compen- 
sation issue with the community’s fishermen’s 
cooperative association, and its submission to the 
PSDCC has been postponed seven times so far. Though 
having overcome the worst hurdle of settling the fishing 
compensation, the construction process appears to face a 
postponement for the eigth time including the submis- 
sion to the PSDCC. 


The ATR uses heavy water for its coolant and light water 
for its moderator, and this coolant boils up with the 
fuel’s heat, and its vapor turns the turbine for generation. 
The ATR is excellent in the use of plutonium and 
recycled uranium, and has an advantage of being able to 
be loaded with uranium/plutonium mixture fuel (MOX 
fuel) over its entire core. 
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JAREI Synthesizes New Isotope of Praseodymium 


95FE0006B Tokyo NIKKAN SANGYO SHIMBUN 
in Japanese 22 Sept 94 p 5 


[Text] Japan Atomic Energy Research Institute (JAREI) 
and Nagoya University’s School of Engineering research 
group headed by Professor Kiyoshi Kawaide announced 
on 20 September that they had succeeded in the syn- 
thesis of a new isotope, praseodymium 125. The half life 
(the average time interval required for one-half of any 
quantity of identical radioactive atoms to undergo radio- 
active decay) of this new element is 3.3 seconds. The 
newly synthesized praseodymium has even a smaller 
mass number than praseodymium 127 synthesized by 
the group last year, which means that it is coming close 
to the limit of isotopic [existence]. The research group 
claims that the new isotope will prove useful in 
explaining proton decay mechanisms and verification of 
the theory of nuclear structure. 


Praseodymium is a rare earth element whose atomic 
number is 59. The nucleus of the newly-identified 
praseodymium 125 has 59 protons and 66 neutrons. The 
research group conducted synthesis of the isotope by 
connecting an isotope separator to an ion particle accel- 
erator, the “AVF Cyclotron,” installed at JARE’s 
Takasaki Research Laboratory, and by irradiating 
molybdenum 92 with argon 36 beams at one-tenth the 
speed of light, namely, 100 million kilometers an hour. 


Praseodymium has far less number of neutrons than 
stable isotope praseodymium, which has 82, falling 
below the boundary (proton drip line) where binding 
energy of protons within the nucleus becomes zero. 
Measurement of radioactive rays accompanying decay 
was shown to be in agreement with the theoretical value 
of half life. 


Because of the difficulties associated with the synthesis 
of praseodymium 125 exceeding the proton drip line, 
combined with the fact that its life time is so short, the 
existence of praseodymium 125 had not been verified 
previously. 


JAERI Uses Takasaki Ion Accelerator to 
Synthesize New Isotope 


95FE0014B Tokyo NIKKAN KOGYO SHIMBUN 
in Japanese 22 Sep 94 p 7 


[FBIS Translated Text] Japan Atomic Energy Research 
Institute (JAERI) (Director: Mr. Shozo Shimomura) 
announced on 21 September that its joint effort with the 
Nagoya University Engineering School’s research group 
has produced a synthesis of a new isotope, “Praseody- 
mium 125.” For this project, JAERI used its Takasaki 
Laboratory’s ion irradiation research facilities (TIARA). 
The newly discovered isotope is an unstable substance 
because of the fact that the bonding energy of protons 
constituting an atomic nucleus exceeds zero. Such an 
unstable substance neither can exist for any length of 
time nor can it be verified. 
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The research group discovered the isotope by reacting 
argon 36 with molybdenum 92 and by measuring such 
radioactive rays as gamma rays emitted at the time of 
isotope decay. Its half time is 3.3 seconds, which is in 
agreement with the theoretical half time whose range is 
between 3.3 seconds and 4.2 seconds. 


The result of this joint research represents the discovery 
of the second unstable isotope, following the “Praseody- 
mium 127” discovered in October 1993. The research 
group claims this discovery to be “invaluable as it tells us 
the limit of isotopic existence.” 


The synthesis of the newly discovered isotope was made 
by reacting argon 36 with molybdenum 92 and using the 
online isotope separator designed to separate isotopes 
accurately. In order to increase the quantity of product, 
the researchers doubled the capacity of current of argon- 
36 beams to 1.4 micro ampere, and, by improving a 
method of measuring gamma rays, established a tech- 
nology designed to catch feeble gamma rays character- 
istic of radiation generated at the time of isotopic decay. 
These two techniques made it possible to discover 
praseodymium 125. 


Praseodymium is one of the rare earth elements. Its 
atomic number is 59. 


Report on Use of Radioactive Rays to be Presented by 
JAERI at 13 October Meeting 


JAERI will hold “the 17th Meeting on Results of Radi- 
ation Usage R&D” at Keiranden International Confer- 
ence Hall in Chiyoda-ku, Tokyo, on 13 October from 
1:30 p.m. to 4:40 p.m. 


On that day, following the presentation by Mr. Shoichi 
Sato, Director of Takasaki Research Laboratory, on 
“Outline of Radiation Usage R&D,” the lectures entitled 
“Development of New Scavenging Materials Using 
Radiation,” “Microion Beams Useful in i 
Space and Bio Technologies,” and “Search for and 
Manufacturing of New Isotopes Using TIARA,” will be 
given. 


Also included is a special lecture by Mr. Hiroshi 
Tanooka, a visiting researcher at the National Cancer 
Center, entitled “Radiation and Gene.” 


Research Themes Projected for Spring-8 
Synchrotron Radiation Facility 


95FE0014C Tokyo NIHON KEIZAI SHIMBUN 
in Japanese 29 Aug 94 p 19 


[FBIS Translated Text] The outline of the initial-stage 
experimentation of the world’s largest synchrotron radi- 
ation facility currently under construction at Harima 
Science Park City in Hyogo Prefecture has firmed up. 
The trial run is scheduled early March of 1997, and by 
fall of the same year, the city plans to move on to 
full-scale experimentation on 6 themes, to be undertaken 
by the Institute of Physical and Chemical Research and 
others. Since large-scale radiation facilities in other parts 
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of the world, viz., Grenoble, France, and Illinois, U.S.A., 
will begin their experiments in September 1994, and in 
1996, respectively, the city is working toward early 
operation of its radiation facility in order to prevent 
Japan from lagging behind the European and U.S. 
counterparts. 


The initial-stage experiments will involve the Institute of 
Physical and Chemical Research and JAERI, each 
working on its own unique theme, while a joint-usage 
team organized with academic researchers playing a 
central role will be responsible for the implementation of 
the remaining four themes. The Institute of Physical and 
Chemical Research will analyze ,;\rotein structure and 
function using radiation while JAE ?I will conduct R&D 
of metals and other new materials. In addition to the 
structural analysis of protein, the joint team will base 
their experiments on the themes of “nuclear resonance 
absorption” investigating the nature of material’s atomic 
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nucleus, and “Compton scattering” and “soft X-ray 
spectral” aimed at analyzing the matter’s magnetic 
properties. 


In the meantime, a user organization, whose member- 
ship is drawn from potential users of the new technology 
in the business field, is presently divided into 33 groups 
and they are studying the second- and later-stage 
research plans. As soon as the construction of the beam 
line designed to capture radiation beams used in exper- 
iments makes some progress, the organization wants to 
proceed with sequential experiments. 


The synchrotron radiation beam is the type of light 
which comes out when the moving direction of electrons 
accelerated to almost the speed of light is bent by the 
magnet. Since the beams are strong and orderly aligned, 
expectations for their application in the fields of various 
scientific measurements and semiconductor miniature 
processing run high. 
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Dowa Mining Co., Ltd. Develops Equipment for 
Measuring Critical Current in HTSC Film 
Without Contact 


95FE0006A Tokyo NIKKAN KOGYO SHIMBUN 
in Japanese 22 Sept 94 p 17 


[Text] Dowa Mining Co., Ltd. (president: Mr. Kenzo 
Harada) and Tokyo Kogyo (Address: 3-15-4, Kitazawa, 
Setagaya-ku, Tokyo-to. President: Mr. Kimio Kato; 
Telephone: 03-3465-6900) jointly have developed the 
world’s first equipment designed to measure critical 
current density (Jc) in super conductive thin film 
without actually touching it. Because the equipment 
does not touch a test sample, it becomes possible to 
measure thin film without damaging it and without 
limiting the area of measurement, thereby greatly 
improving yield and reliability associated with the fab- 
rication of electronic devices using the thin film. Dowa 
Mining Co. plans to sell the system priced at ¥ 140 
million to R&D organizations and, at the same time, to 
keep an eye on the possibility of developing more 
practical-type superconductive thin film for the future. 


The discovery of the oxide high-temperature supercon- 
ductor has been spurring R&D activities in this field. 
The practical utilization of the superconductive thin film 
forming such electronic devices as superconductive 
quantum interference and Josephson junction devices, 
especially, are expected to materialize early. However, 
since those are still in R&D stages, the measuring instru- 
mentation designed to evaluate their characteristics also 
was in the process of being developed. The new system 
developed by Dowa and Tokyo Kogyo, therefore, repre- 
sents a drastic technical innovation. 


In the existing system, Jc was measured by having 
currents flow through four terminals welded to the 
superconductive thin film. The problem with this design 
is that the welded parts of the superconductive thin film 
cannot be used in fabricating electronic devices. More- 
over, contact resistance generated in the welded parts 
limits the areas which can be measured. 


With the newly-developed system, on the other hand, a 
sample material to be measured is placed between coils 
without touching them. Magnetic field in the sample is 
produced causing currents to flow through the coil 
placed on one side, at which time, in the other coil, 
voltage is given rise. However, if a flow of currents is 
increased at a certain rate, change will occur in the rising 
voltage at a certain point. That point becomes the critical 
impressed magnetic field intensity, which is used in 
calculating Jc. 


Impressed magnetic field intensity ranges from 0 to 300 
gauss, and frequency of current, from 60 Hz to 5 kHz. 
The fact that the equipment does not touch a test 
material not only results in the elimination of the 
existing system’s flaw and limitations placed on areas 
which can be measured but also makes automated mea- 
surement feasible. 
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NTT Explains Mechanics of Radiation-Induced 
Superconductivity 

9SFE0014A Tokyo NIKKEI SANGYO SHIMBUN 
in Japanese 16 Sept 94 p 5 


[FBIS Translated Text] NTT Interdisciplinary Research 
Institute’s research group led by chief researcher Keiichi 
Tanabe has explained the mechanics of “radiation- 
induced superconductivity” designed to improve super- 
conducting properties by inducing radiation into high- 
temperature superconductors. The energy carried by 
light causes oxygen atoms in superconductors to align 
themselves. According to NTT, this method enhances 
such properties as critical temperature, producing super- 
conductive phenomena, and increases the amount of 
Currents which can be run. The utilization of such 
superconductive phenomena may enable researchers to 
design a new type of a device capable of controlling 
superconducting current with light. 


Properties of Current Measured in Detail 


The radiation-induced superconductivity is a phenom- 
enon producing higher critical temperature and the max- 
imum allowable currents (critical current density) when 
the yttrium-group high-temperature superconducting 
Crystals are irradiated. It was first reported by Russian 
researchers. However, with the type of experiments 
which uses normal radiation, increase in crystal temper- 
ature and other similar occurrences made it almost 
impossible to perform accurate observation. For this 
reason, researchers were unable to explain the mecha- 
y weed of the radiation-induced superconductivity in 
etail. 


In order to overcome this problem, Tanabe and his 
associates developed an experimentation system using 
optic fiber for directing laser beams to the section of 
Crystals. When the system was tested for precision mea- 
surement, they found that a part of the superconductor 
hit by the laser beams had undergone structural changes. 


More specifically, on a crystal surface where supercon- 
ducting currents were flowing, the alignment of oxygen 
atoms of a layer supplying electric carriers (holes) had 
changed as a result of the irradiation. Prior to the 
irradiation, those atoms were positioned irregularly. 
After the irradiation, however, they were unidirection- 
ally aligned, as a result of which, the crystals became 
slightly thinner and areas expanded. 


Moreover, the researchers were able to measure in detail 
the improved superconductivity brought about by the 
irradiation. They conducted experiments using several 
types of yttrium group high-temperature superconduc- 
tors with different constituents. All of them exhibited an 
increase in critical temperature by one or two degrees. 
The increases in the critical current density ranged from 
30% to 40%. Once their superconductivity was 
improved, the crystals appeared to continue maintaining 
the improved state unless temperature was raised. 
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In application areas, Mr. Tanabe expects the use of the 
new radiation-induced superconductivity for 
improving the switching properties of superconducting 
devices and memory elements which are input opti- 
cally. At present, since the speed of change occurring 
after irradiation is somewhat slow, this will not be 
suitable for the type of memory requiring frequent data 
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input and output. However, there is a possibility of 
using it as a type of device required to retain memory 
on a continuous basis. 


The result of this research was reported at a new super- 
conductive material research symposium held by the 
Society of Non-Traditional Technology on 14 September. 
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KDD, China’s Desgin Institute Agrees on 
Communications Network Service 


95P60002A Tokyo NIKKAN KOGYO SHIMBUN 
in Japanese 16 Sep 94 p I 


[FBIS Translated Text] 


Kokusai Denshin Denwa (KDD, President Hiroshi Ichi- 
hara) and the Design Institute (Director, Zhou Yuelou) 
of China’s Ministry of Posts and Telecommunications 
reached basic agreement on joint provision of network 
engineering services in China. The official contract will 
be signed in October. It is the first time for the Design 
Institute to provide network engineering services jointly 
with an overseas communication operator. KDD which 
is aiming at winning users in China and the Design 
Institute which wants to build up communication- 
related technologies and prepare for running a 
fullfledged business through tie-up with KDD which has 
knowledge of industrial communications, came to the 
same conlusions. It is crucial for major overseas commu- 
nications companies to cooperate with the Design Insti- 
tute in order to run the network engineering business in 
China. It looks like similar alliance efforts will be made 
widely in the future. 


With the rapid expansion of China's communications 
market, Japanese and other overseas companies are 
looking more for engineering services to build up their 
own networks in Chian. However, not only is it difficult 
for foreign companies to build networks on their own, it 
also requires special technology. Therefore, it is common 
for China to rely on major communications companies. 


This latest alliance gives KDD official entry into China’s 
network engineering service market which is estimated 
to reach several aillion yen in the near future. Various 
types of services in China include network design, inves- 
tigation of currently available facilities, linkup with new 
facilities, support for equipment procurement. KDD will 
provide the engineering know-how for industrial com- 
munications to the Design Institute. On the other hand, 
the Institute will provide support for procurement of 
necessary communications equipment, construction, 
maintenance support, negotiations with various offices, 
and instruction for engineers required to build the 
networks in China. 


The Design Institute, under the auspices of the Ministry 
of Posts and Telecommunications, has ali the technology 
as well as full responsibility required to construct trunk 
communications networks in China. The Institute has 
about 1,000 staff members, including engineers. On the 
other hand, KDD, though its affiliated companies 
mainly are handling network engineering services in 
overseas countries except China, has been dealing with 
China since about the end of 1992. Their operations are 
reported to be turning a profit in Guangzhou, Shanghai, 
and Shenzhen. 
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ITU Conference To Redirect Attention from 
“Technology To Policy” 

96P60002B Tokyo SANKEI SHIMBUN in Japanese 
16 Sep 94 p 9 


[FBIS Translated Text] 


The plenipotentiary conference of the International 
Telecommunications Union (ITU) will be held at Kyoto 
International Hall in Kyoto with the participation of 
communications policy makers, telecommunication 
companies and communications equipment manufac- 
turers throughout the world. ITU’s functions have so far 
been limited to technical issues. But the main theme of 
this year’s conference is a shift toward the kind of 
organization which coordinates each country’s commu- 
nications policy within the context of a worldwide per- 
spective Japan is vigorously suggesting this concept. But 
the United States reaction is somewhat negative. The 
U.S. is likely to put up considerable resistance. (By 
Reporter Hajimu Minakami) 


Japan Suggests Additional Rights 


The plenipotentiary conference is the highest decision 
making organ of the ITU. It has been held every four 
years. This is the first such meeting held in Asia. The 
most prominent subject to be included among those 
proposed for discussion is whether or not the ITU will 
change its role from an organization de~'ing with tech- 
nical issues to that dealing with commu: «ations policy 
matters. 


Japan has placed establishment of a “World Telecom- 
munications Policy Conference” within the ITU on the 
agenda, encouraging member countries’ ministries in 
charge of telecommunications policies to join in cooper- 
ation. An official from the Ministry of Posts and Tele- 
communications (MPT) made the point saying “it is 
inevitable that nations work together to develop joint 
policies for development of multimedia throughout the 
world.” While the U.S. wants to maintain world leader- 
ship in the information field, it opposes creation of a 
World Telecommunications Policy Conference in the 
belief that “the policy matters basically should be 
handled on a bilateral basis.” 


In order for the Japanese proposal to be approved, the 
ITU charter must be revised, a measure which requires a 
% vote, or approval of 123 of the total 184 member 
countries. As of 15 September, over 130 countries are 
expected to participate. A majority of EU (European 
Union) countries support Japan's proposal. It is likely 
that both Japan and the U.S. will heavily lobby the 
developing countries up to the last minute. 


In addition, the ITU conference will discuss methods of 
promoting more participation by each country’ s organi- 
zations and companies in the field of multimedia devel- 
opment as well as reinforcement of support for 
developing countries and programs of activity until the 
next plenipotentiary conference. 
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Also on 22 September at the “World Telecommunications 
Ministerial Meeting,” each country’s communications 
minister will describe its multimedia policy. Whether or 
not the U.S. will attend is not yet clear, but approximately 
50 ministers including the EU Commission, are expected 
to attend. 


Over 1,000 people are expected to participate in this 
ITU conference. Japan is sending Minister Shun Oide of 
the MPT as the leader and 110 representatives from the 
MPT, the Ministry of Foreign Affairs, 28 companies and 
organizations. 


Each item on the agenda will be discussed by various 
committees. Through prior negotiations among coun- 
tries 8 such committees are expected to be formed. The 
strategy committee will discuss policy and plans for 
activities of the ITU overall as well as the “World 
Telecommunications Policy Conference” which Japan 
has proposed. Japan’s proposal requires revision of both 
charter and treaty and its draft will be discussed by the 
charter and treaty committees. 


The agenda which is passed by the committee will be 
voted on at the ITU Conference between 10 and 13 
October in the order of charter/treaty revision, resolu- 
tion. conclusion, recommendation, and suggestion. 


Japan’s Aim: To Avoid U.S. Bilateral Negotiations 


The MPT is handling this conference as “a chance to 
upgrade the position of Japan in the telecommunications 
world” and moreover try to achieve leadership by pro- 
posing creation of the “World Telecommunications 
Policy Conference” within the ITU. 


Japan is insisting that the proposal to create new policies 
was necessitated to improve competitiveness and 
because communications satellites (CS) have made 
country borders obsolete for telecommunications opera- 
tion in advanced countries. New policies for the multi- 
media age certainly are inevitable. But another reason is 
to avoid U.S./Japan bilateral negotiations such as those 
held concerning semiconductors in the past and the 
ongoing bilateral comprehensive economic talks and 
NTT procurement negotiations. 


Japan tends to be overwhelmed by the U.S. during 
bilateral negotiations while at the same time the EU 
(European Union) and Asian countries charge that 
“Japan focuses too much on the U. S.” Therefore, in the 
multimedia business which has a promising future, 
Japan definitely wants a multilateral level of negotia- 
tions and avoid the old pattern. 


If the Japanese proposal is approved, the MPT hopes 
that new policies will be created concerning: 


1) mobile telephones including personal handy phones 
(PHPs) and conventional car phones, 


2) guidelines for country-to-co. .:try receiving of reli- 
gious and political information through satellite 
broadcasting transmission, and global information 
infrastructure. 
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The MPT has scheduled the world’s first operation of a 
personal handy phone system (PHS) in the spring of 
1995. This sounds like a proclamation to have better 
leverage in discussions at the policy conference in the 
future. Thus, Japan is thinking up strategies to assume 
leadership in the area of multimedia through the 
maximum use of the ITU conference. 


U.S. Thinking of Leadership in the Information 
Communications Area 


The United States is opposed to the Japanese proposal 
because it plans to run the ITU operation in line with the 
U.S. global strategy in the information communications 
area. 


The Clinton administration has been advocating devel- 
opment of information communications as the road to 
recovery of U.S. industry. The Presidential platform 
even included establishment of information networks to 
every home by the year 2015. The NII (National Infor- 
mation Infrastructure) initiative in September 1993 and 
the GII (Global Information Infrastructure) initiative in 
early 1994 were introduced. The administration hopes to 
ride through the mid-term election this fall using these 
initiatives as leverage. 


Vice President Gore announced the GII Initiative at the 
ITU development conference held last March in Buenos 
Aires where the support measures for developing coun- 
tries were discussed. It was clear that his announcement 
aimed at winning support for the U.S. initiative from 
developing countries. Moreover, the U.S. is very anxious 
to win leadership by offering to be host country for the 
next plenipotentiary conference four years later. 


At this conference, the U.S. is also trying to defend the 
number 3 chair, the Radio Communications Bureau 
post, by competing directly with Canada. The above 
Bureau Director is likely to take an important role in the 
future by handling radio frequencies for mobile tele- 
phone operations using satellites. Even if Japan’s pro- 
posal was approved, “the U.S. with this post may try to 
limit policies advantageous to Japan,” said a Japanese 
communications company official. 


International Telecommunications Union (ITU) 


The ITU is the United Nations special organization 
related to telecommunications. Its predecessor is the 
Universal Telegraph Union which was founded by Euro- 
pean countries and Australia in 1865. The Headquarters 
is in Geneva, Switzerland. The number of participating 
countries is 184. Japan joined in 1879. 


Major activities so far include international frequency 
allotment, global standardization of telecommunications 
technology. and registration of geostationary satellite 
orbit positions. Out of a total of 389 corporations and 
organizations, there are 35 Japanese corporations 
including Nippon Telegraph and Telephone Corporation 
(NTT), Kokusai Denshin Denwa (KDD), and National 
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Broadcasting Corporation (NHK) from Japan. Secretary 
General Tarjanne (Finland) is expected to be re-elected 
during this conference. 


NTT President Restrains Company Breakup Plans 


95P60002C Tokyo NIKKFI SANGYO SHIMBUN 
in Japanese 23 Sep 94 p 4 


{[FBIS Translated Text] 


President Hitoshi Kojima of Nippon Telegraph and 
Telephone Corporation (NTT) on 22 September 
attended a luncheon at the Foreign Press Club in Tokyo 
and answered foreign correspondents’ questions on 
issues such as corporate strategy and management assess- 
ment (company breakup). He downplayed the concept of 
corporate breakup by commenting “we now face a situ- 
ation entirely different from that of five years ago due to 
advances made in the field of multimedia.” 


An outline of his answers follows: 


1) The management review involved only the telephone 
business group 5 years ago, and besides, it was a 
domestic issue. Now that the multimedia age is in 
sight, large organizations which can manage various 
businesses including telephone operations and com- 
puters will have to compete internationally. Rather 
than dividing up, it makes more sense for NTT to 
compete with companies which integrate their 
multible businesses. 


2) NTT plans to install fiber optic cables to reach all 
homes by the year 2015. NTT can achieve this goal by 
adding 150-200 billion yen annually to their total 
investment in facilities (1.8 trillion yen has been 
secured in recent years). However, if the current fee 
increase request is not approved, it will be tough to 
reach that goal. 


3) NTT’s material procurement and government pro- 
curement issues are being discussed separately, but it 
is possible that agreements on both issues will be 
signed about the same time. NTT has been increasing 
overseas procurement by 10-30 percent each year in 
the past few years, because of some giant purchases, 
Our rule has been to buy quality products cheaply 
from both Japanese and foreign companies, and we 
still maintain that rule. However, NTT cannot pos- 
sibly agree to the objective standards upon which the 
U.S. is insisting. If promises that have been easily 
made just to get through the negotiations are not met 
in the end, trust will break down in the relationship. 
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MPT Asks Telecommunications Council to 
Produce GIl brand Design for Japan 


95P60002D Tokyo NIKKAN KOGYO SHIMBUN 
in Japanese 20 Sep 94 p 11 


[FBIS Translated Text] 


The Ministry of Posts and Telecommunications (MPT) 
has decided to ask the Telecommunications Council 
(TC) at its meeting in mid October to draw a plan for 
development of the global information infrastructure 
(GI), a global version of the national information infra- 
structure (NII). The MPT intends to consider measures 
which Japan will have to take to create a GII and assume 
leadership in this task while the GII which will lead into 
the multimedia age that is receiving much attention 
worldwide. The draft is scheduled to be completed 
within a year and be released in the fall of 1995. It is 
expected to focus on how to proceed with development 
of international infrastructure, international link-ups, 
connectivity, and the protection of intellectual property 
rights. Competition has already begun openly among 
Japan, the U.S, and Europe to assume leadership of GII 
development. New question will likely arise regarding 
Japan’ s role in realizing the GII. 


Focus on international infrastructure 


The GIl was orginally proposed by U.S. Vice President 
Gore in March 1994. That July it was included in the 
economic declaration presented at the Naples Summit 
which was held under the main theme of “Economic 
Growth and Employment,” The GII initiative drew 
much attention then. The GII is a powerful tool to usher 
in the international multimedia age and its impact on 
employment is great. Agreement was reached at the 
Naples Summit to hold the G7 ministerial meeting at 
Brussels. 


Meanwhile in Japan the TC submitted a report which 
described a grand design for the Japanese version of NII 
and suggested an international alliance. Also the MPT is 
promoting aggressively the Asia Information infrastruc- 
ture (All), an Asian version of NII, whose idea the MPT 
had initiated. Furthermore, the MPT is planning to host 
the World Telecommunications Ministerial Meeting 
with the GII as its theme on 22 September during the 
plenipotentiary Conference of the International Tele- 
communications Union (ITU) in Kyoto. The MPT 
seems to be quite active recently in taking initiatives to 
create a GII, However, the GII is so far still in the 
planning stage. Specifics including applications for dif- 
ferent purposes and methods of international networks 
interconnectivity, are yet to be addressed fully. It is 
essential for each country to cooperate and make adjust- 
ments in order to develop the GII. Many hurdles will 
have to be overcome. 
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In this regard, the MPT had decided that Japan needs to 
study various measures and prepare a grand design for the 
GII. The TC is expected to maintain communications with 
the “Advanced Information Communications Society Pro- 
motion Headquarters’ (Director, Prime Minister 
Murayama) whose first meeting will be held on 20 Sep- 
tember as well as the “Information Communications Infra- 
structure Promotion Liaison Conference” which was 
established by the MPT and communication companies on 
14 September. 


It is quite likely that some measures in the form of a 
partial report will be presented just in time for the G7 
Ministerial Meeting which will be held in February 1995. 


Deepsea Optical Cable Connects Japan, Russia, 
and South Korea 


95P60002E Tokyo NIKKAN KOGYO SHIMBUN 
in Japanese 20 Sep 94 p 11 


{[FBIS Translated Text] 


Kokusai Denshin Denwa (KDD, President Hiroshi Ichi- 
hara) has announced completion of construction of a 
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deepsea optical cable “R-J-K Cable” that connects 
Russia, Japan, and South Korea. It will begin operation 
in January 1995. Communications companies including 
KDD, Russian Intertelecommunications Co., and Korea 
Telecommunications, constructed it at a total cost of 
approximately 14 billion yen to cope with increasing 
communications demand. 


This is the first optical cable to connect Japan and 
Russia. KDD obtained 1380 circuits between Japan and 
Nakhodka and 1860 circuits between Japan and South 
Korea by investing approximately 4.1 billion yen, about 
30 percent of the total construction cost. 


The approximately 1,715 kilometer optical cable con- 
nects deepsea multipoint devices in 3 locations including 
Naoetsu in Japan, Nakhodka in Russia, and Pusan in 
South Korea. The cable capacity is 560 megabits per 
second (7,560 circuits by 64 kilobits conversion) 


An analog cable in the Sea of Japan “JASC” (120 circuits 
capacity) has been operating since 1969 between Japan 
and Russia. However, the latest deepsea optical cable is 
expected to become the key transmission line. 
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